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Be it rem^bmbered, That on the thirtieth day of July, in 
the forty-sixth year of the Independence of the United States of 
America, A. D. 1821, James Maoiitvess, of the said district, hath 
deposited in this office, the title of a bo<^, the right where<^ he 
claims as author in the words following, to wit: ^ 

"A new, copious, aijd complete system Of Arithmetic, for 
the Use of- schools and counting-houses, in the Unitea Slates 
of America; op Arithmetical Instructqi?; containing a general 
course of mercantile examples, together with a variety of ipecu- 
lative matters, well adapted to amuse, and at the Fame time im- 
prove the understanding. By James Maginness, Esq.'^ 

In conformity to the act of tlie €ongress of the United States, 
intituled, "An act for the encouragement of learning, by securing 
thexopies of Maps^ Charts, and Books, to the authors*2md4)rbpri- 
etors of such copies, during the times therein mentioned;" and 
also to the act, entitled, "An act supplementary to an act, en- 
titled, **An act for the encouragement of learning, by securing 
the copies of Maps, Charts, and Books, to the authors and pro- 
prietors of such copies during the times therein mentioned," and 
extending the benefits thereof to the arts of designing, engraving, 
and etching historicai and other prints." 

D. CALDWELL, clerk of the eastern 
district of Pennsylvaniiu 



Digitized by VjOO^I^ 



*^'^■^^^';:,' • ^H«i^ ^^T^TH 



PREFACE. 



THE author of the Arithmetical Ihatructor beg» 
leave to make aiew remarka to the public, upon hb 
work. First. lie did not undertake the work^ be<- 
cau^e there was an apparent 4earth of Arithoietkal 
books in being; no, there appears to be no scarcity 
of such works; arid, ;ndee4) it may by some be con- 
sidered vanity in him, to suppose, that by adding 
another Arithmetical work to the already full swelled 
list, he has contributed much to the advantage or be* 
•nefit of society; or added any ^ing material, which 
can be called new« A perusal of the work, will, he 
.hopes, remove those prejudices, if any such exist. 
. Secondly. He did not undertake the work for the 
4>urpose of underrating and browbeating such writers 
^f Arithmetic, as have chosen tadiscuss and iurrange 
their books differently from what he might fancy to 
be a better plan^ He undertook it, principally, for 
the purpose of renderbg the subject, if possible. 
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more pei6^icuous and demonstrative, than smy ti 
those systems of Arithmetic in common use. In 
this object, how far he h^ succeeded, will be for a 
^generous and impartial public to determine.. His 
plan tliroughoat, was to preserve originality as much 
as possible; when this failed, he made it a point to. 
select from the best authors which be could lay hiS' 
hands upon^ such rules and examples as he consider- 
ed congeniaLwith the general plan of the work. The 
chapter on Exchange, is chiefiy selected from autho- 
rities which have bf^n> previously published; some 
other articles have also been selected in like manner. 
He has taken care particularly to demonstrate and 
illustrate most of the rules .which appeared to be ob- 
scure or ambiguous; and used his utmost exertions, 
to render it as perfect as the nature of such works 
will admit of, both in point of giving the true an- 
swers to the respective questions, and in doing many 
of them in a proper mathematical style. He would 
observe^ that in two or three instances, articles hav« 
been rather prematurely inserted, viz. as in pages. 
166, 175, &c. In the course of the work, a number 
of Algebraic operations have been here and there in- 
troduced; but he hopes, that as every thing is, in 
general, performed Arithmetically^ he will be excused. 
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PREFACE* S- 

Ibr using them. Logarithms have been used lor the 
solution of a few case^r in Geometrical Progres&ioa 
and Annuities; but it must be recollected, that in 
tbese cases, Logaridims are indispensable; If anjr 
error, either in prindpfe or calculation, should escape 
Ae av^or's observation, he hopes tliat hre readers 
will remember, that such works ar^ almost insepara- 
ble from minute errors; and-that if any be discover- 
ed, he will thankfully receive information thereof^; 
from such as'^ will point them oat in a respect^I 
manner. As all the questions '4n the Single Rule of 
T^iree IKrect, Inverse, atid Double Rule of Three^ 
arcf stated^ and the remaining vaost difficjult cases re* 
solved, the work will soper<:ede the necessity of a 
key. Any teacher of moderate capacity can, from 
what is shewn, easily conduct a student through it 
from beginning to end. 

Upon a careful examination of the Arithmetical 
Instructor, it will be found that a number of new 
and highly useful rules have been introducted, others 
improved and explained; which, taking the whole 
together, for originality and usefulness, the author is 
not afraid to compare with any book of Arithmetic^ 
which he, has yet seen published; and confidently 
submits it to an impartial public. 

- "^' Digitized by Google 



(S PRfiFACE. 

A Kst of fidsome recommendations could have 
been easily procured; but well knowing, that if a 
book has not » decent share of merit, i^ matter* lltde 
who recommetods it, it wiQ hot long claim the patron* 
age of an enlightened public. 

It may, perhaps be objected ta b)^ some, that lie 
has resolved too m^hy of the problems in some of 
the easy rules; this he did for the purpose of shewing 
neat and concise methods of solution, in practical mat- 
ters which" immediately rekte to business. People 
in the interior of the' country may, perhaps, object 
to the length of the chapter on Esichange; but upon 
a little reflection, they will find, th^t the historicaL 
instruction which it contains, will amply compensate 
for its. room; to merchants on the seaboard, it will 
be indispensable* He has sh^^n, by a single exam<» 
pie in each ease, how to resolve aU the problems be-^ 
longing to AriAmetical and Geometrical Progres- 
sion; he has also shewn bow to raise the theorems^ 
4nd perform one example, in each case of Simple 
Interest; the present worth of Annuitie^^^or Pensions! 
Annuities, Leases, &c. taken in reversion; Hebate 
and Discount; Compound Interest; present worth of 
Annuities, Pensions, &c. computed in the same wa)r$ 
and Purchasing Freehold Estates in reversion* U 
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PREFACE. 7 

will not. He trusts, be thought out of place^^hat be has 
introdaced an easy method of making the Logarithms 
of natural numbers, and also the Arithmetic of Lo- 
garithms* This aubgect might, by some, be thought 
more properly to belong to a system of Mathematics; 
but as books of Arithmetic more frequently fall into 
the hands of youth, than those of Mathematics, he 
did it through a design of exciting students of 
Arithmetic ta higher studies, viz/ to that of Mathe- 
matics, as soon as they shall have passed through 
&e rules of Arithmetic*, 

He professes to be the public's humble servant. 

J. M. 

Sarrisfaurg:, Sept. 20,. 1821. ' 



C^ Note. TEe author intended to have annexed A list ofsnb* 
ficribers' names;, but not receiving^ many of them time enoug^h, 
nor som^ of them at all, he concluded that it were better n9t to 



insert aoy. 
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ADVICE TO STUDBirra : 

The author having taught a xmmber of- ycara^. 
found it ueces&ary to impress students of Arithmettc. 
find Mathematics, as they pfogressed^ with the ^ne^- 
cessity of committing all the useful rules and defini- 
tions to memory; and also, to endeavour to compre- 
hend the meaning, u^e, and application of the exam- 
ples arising out of those rules and definitional This 
enables them to command the necessary helps, ^t a 
moment's warning, without book or any thing else^ 
It looks awkward in a maa wTio pretends to b^ a 
scholar, to run to his boolts for every thing he may 
want in the course of busineaa. It iar true, that where 
the use of Mathematical tables: is required in the in-, 
vestigation of Geometrical and other problems, books 
are t6 be adverted to. It is no where expected, that 
tables of logarithms, tables of latitudes and depar- 
tures, and niany others, can be conamitted to memo* 
ry; but wherever it is practicable,, it should be done* 
Useful rules and theorems should be deeply irapres- 
sejd upon the mind. Every useful definition should 
be clearly undeirstood by the student, as he progresses; 
then, wTiat would Oth^rwi^e be mysterious, will ap^^ 
pear as clear as the sun at noon day* 
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EXPLANATION OF CHARACTERa 

^ r Where anjrof these marks are found in the bochr of 
t ] the Arithmetical Instructor y look to the bottom or the 
4 I page for their corresponding marks, and you will find 
.1 \ja forther ex{danation of what is spoken^ ol above. 

r When this $i^n is found between two numbers, or 
+ y quantities, it shews that they are added, and is there* 

t rare the sign of addition^ called plus. 

f^When tills dign is found between two numbers, or 
— '< auantities, it shews thai they are subtracted, and is 

(^therefore the sign of subtraction, called minus. 

f When this sign is found between two numbers, or 
X < nuantitieS} it shews that they afe multiplied, aiMl is 

t tnerefoce the sign of muUiphcation. 

rXhis is the sigii of equality, and reads equal, and 
_.] shews that where it is placed between two numbers, 

I or quantities, that these numbers and quantities are 

fThis is the sign ofdivisionf and shews, when placed 
-f-'l between two numbers, or quantities, that the first is 
I. divided by the last. 

rWhen numbers, or quantities, are placed frac- 
— or < tion-wise, as those in the margin, it shews that 
4 5 1 the upper number^ or quantity, is divided by the 

l^lower one. 
3)12(4 This shews, that 12 divided by 3 is equal to 4. 
fWhcn dots are placed between numbers, 
2 . ^ . . g , jlj I or quantities, as in the margin, they are 
a* b '' c ' d J ^^^^^ signs of proportion, and read, viz. 
' , * ' ' I as 2 is to 4, so ts 8 to ,16> or, as a is to 6, 
I^SQ is c to^. 
^^ f This expression is called an e<}uation, and means 
^asdi that by multiplied by e, and divided by a, gives a 
^ t quotient equal t^d. 

fThis expression is also an equation, which, 

9^4-990^ i« Simple Interest,, means that the principal, 
M Tr «s ^jmg^ ^^^ j.^^^ p^ ^^^^ pl^g j|jg principal, 

\js equal to the amount. 
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10 EXPLANATION OF CHARACTERS. 

r This equation^ in Compound Interest, means that 
jpr<ssa< the principal multiplied by the ratio,' raised to 

X Ae poni^r of the tioife^ is equal ta to Amount. 
2x1, ax 1 S Shews that 2 n^ultiplied by 1^ and a mufifrfi- 
=»3^ -a;^<^d by 1, give their first powers. 
^X2, uxa CShews ibat^muHiplied byS,aiidaitoltiplieA 
.jsssS^ a« 1 by ir, give their seeond powers, or squares. 
2xaxS«:23 CShews the third powers of 2 and a, or 
eX«Xa=*<*^ ^^heif cubes. 

And, in general, ^ and ii» shew any powers of £^a^ 
»• (1+7)2 and (a+*)24 or (a+ry* and (fl+ft)«, shew 
Ihat the first pair, inclosed in parent^sis^ are squared, 
;^ad tiie^econd pair raided 4o any fower/ * 

_ fWliea sudi characters are pkced^ before 
VJi.or v^2 J ntfmbeira, or quantities, it sbewa that iiieir 
V^ or a/o"]; square roots are extracted, ari is ttti^re- 

l^fore the.fii^ of lev^Jti^lon. 
l(^7.)l,CThi»e expressions shew tiiat the square woU 
A«+i^)^ c ^^+7, and.a446, are extracted. \ 

^2 or ''^^f These expressions shew that the cube roots 
-^a.or "^a lof 2 and a are extracteS- 
And jgenerailj, 
% AT \/0^ f When the exponent, of the root is exptess- 
X ^ n i «d by n, it^means .that the ^fji ^roots of ^ 
V«-w VT Land a are .extracted^ that is, any roe^, &c. 
■ * . , fThese figures, with ihe dash drawn 

^X^X;iXj?x7 ^^ ) acri)s% ttem, shew that they are can- 
fi X^x9Xp M c^Ued; ihat is, that equals are strick* 
Ji "Len from both dividend and divison 

r This character, placed between two numbers, or 
.<< qi^antities, shews that the one on the left is less than 

Xthaton the right. 
> This, the reverse pf the above. 

TWfaere this ambiguous sign is pUuced between iyp 
. J quaniities, it signifies iliat sometimes both are to be 
I added, and sometimes the one subtracted from thc^ 
IjOther. 
li Thip 4;haracter,in music, denotes a^flat* 
Hi This> a sharp. 
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^ ERRATA. 

Fage. _ 

Jo Ikies 17 and 24 for Georgian, read'Geomum. 
^ 18 same error. 

71 14 operation begins erroneous and so continues 

throughout 

iS? ?o J^'^x^^ ^""^ ^^* *^* *^ '^^^'^^ 1^» read ffh, 
101 18 for the numerators S50, 450, read 360 440 

141 16 for J, read ^. 

163 ^SsitTke out imde by them. End of same line, 
i«A .. beginningofline^ strike out on every glOO. 

164 16 for /«€iorir, read factor. - 
185 13 for is, read are. 

190 10 note, for ^T&p, read VlSS?. 

270 3 after 17^, rea4 +6i. 

279 5 for 2+v^l.j^5+ &c. read 2+ Vliffx fee, 

289 / 4 for f±2±fi:?, read i±f21^ 

S04;for. 11 '8~]^^/§-=S, read '|"l_L_=v/9i3 

3€6 form. 19 after 2x26— , place 18— before tbe radical 

sign. 
323 lines 19 and 27, for 2, read 3, ami for ^i, read 21. 

2a, read d8, &c. ' 

345 6 for 9)9.289, &c. read S)0.289, 8&c. 

^46 10 for 4, read 5. Line 12, for 3, read 4. 
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ARITHMETIC* 

1. The object of Arithmetic is, to represent num« 
bers in a concise and distinct manner E>y characters, 
and to simplify, by means of such characters, the 
methods of calculation* 

2. Arithmetic may be called an art, when it mere- 
ly teaches the methods of performing the practical 
operations to which numbers are subjected* 

* According to A^'s En&lish Dictionary, •SrUhmetieis 
derived from the Greek, {^rUhmos, nundier, and MetreOf 
to measure,) the science of numbers, the art of computa- 
tion. 

Samuel Webber, in his Mathematics, says, that num- 
ber Is the abstract ratio of one quantity to anotiier of 
tiie same kind, taken for unity; and that Arithmetic, as 
a science, is the theory of numbers, and as an art, the 
method of practical operations in numbers. 

The Abbot Demoiier^ says, that: Quantity discrete 
is called number, of which the most simple is unity, or 
one; and that scicfnce which treats of number or quanti- 
ty discrete is called Arithmetic. r^^^^i 
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14 NOTATION- 

3. It may be called a science, when it demon- 
strates the various properties and relations of num- 
bers. 

4. The nature of Arithmetical operations is, to 
fimd from numbers given, others which are required. 

5. There are five principal rules in Arithmetic, 
viz. Notation, Addition, Subtraction, Multiplication, 
and Division. 

6. To these belong Numeration, ^which is the me- 
diod of expressing any number in words. 



NOTA.TION. 

1. Notation-of numbers is, the proper method of; 
writing them. 

2. Numbers are usually expressed by certain Ara- 
bia characters, called figures, and the Roman letters. 

3. The Arabic figures are thus expressed, viz. 
1, one; 2, two; 3, three; 4, four; 5, five; 6, six; 7, 
seven; *8, eight; 9, nine; O, cypher. 

4. These ten characters, being properly disposed, 
lyill conveniently express any nuihber, however great. 

5. The Roman letters will, also, express any num- 
ber, without limitation; but are chiefly used to mark, 
dates, and the chapters and sections of books. 

6. The following letters are used to express num- 
bers, viz. 



I. 


V. 


X. 


L. 


c. 


D. M, 


1. 


5. 


la 


50. 


100. 


SOO. 1000' 
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NUMERATION* 



X 

a 

h 



8 1? 



KM S 

^ 09 OB 

COO 



S (f ft 
en % c* 
O O C 

3? 



o o o < 
3 3 3: 

CD to 09 



'^S> 



g-g^g-s 



II 

o o 
c ® 

OB S 

gs 

* OD OB 

U3 3 



X 

G 




0<pU3 

OB OB OB 



!S? 



8,8, 



S OS 



0* OB Oa OB CA 



39S8|f§§ 

rv *-• ^' •—• M p C 9 

o' 5' 5* o" 5 5 5 5 <v 2. 



1123456 78998 7 654321234321 



5. 



4. 



"V — 
3. 



2. 



1. Period. 
10 



Ten IS ^riitctt thus, - - 

Nineteen, - - - . - 19 

Thirty-Bine, - . - . ' 39 

Two hundred and five are wriUen thus, 205 

Three hundred and sixty, • • 360 

Ten thousand five hundred and thirty, 10530 

Six miUions two hundred thousand, 6200000 

Three hundred and seventy millions "I «-.rxj^Qo/w\ 

four hundred and ninety-two thousand, J 
It is required to write down in proper figures the 

numbers expressed by the following words, viz. 
Twenty-nine. 
One hundred and nineteen. 



• Any number of figures whatever, mav be accurately 
numerated, by dividing tiiem into periods of six figures 
each, as in the above scheme, repeating millions of mil- 
lions, 4or billions, miUions of millions <$minionft for tril- 
lions, &c. as often as the figures 2, 3, 4, &c. placed un- 
derneath) in the above scheme, designates; 
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NUMERATION, 



Three thouaand and sine. 
Ten thousand and nineteen. 
Six hundred thousand three hundred. 
Nine hundred millions, three hundred thousand, 
three hundred and three. 
Seventy-five billions. 
One hundred quadrillions.. 

It is required to write down in proper words the 
following numbers, viz* 



•s s-s 

«° 9 S 



The diamcjters of our Moon,"* 

Mercury, 

Y«ius, 

Earth, 

Mars, 

Jupiter, 

Saturn, 

Georgian Sidus, J 

The diameter of the sun, 
The mean distance of the "I 
Moon from the Earth, J 
The distances of Mars, 
Jupiter, 
Saturn, 
and Georgian Sidus, 
from the Sun.^ 

Archimedes said, "give me a place to stand, and 
I shall remove the Earth." The probable weight 
which Archimedes would have had. to raise, is ex- 
pressed by the following number of pounds, viz. 

400 000 000 000 000 000 000 000. How many? 



B 3 



" 2180. 
2600. 
7906. 

79ro. 

4444. 
81000. 

6rooo. 

.35000. 

763000. 

240000i 

125000000. 

426000000. 

780000000. 

1565000000. 
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NOTATION 

OP THE BOMAN LETTERS. 



Units. 

I - . 

II 

III 

nil or IV - 

V . . 

VI 

VII . . 

VIII . . 
Vlin or IX 

Hundreds. 

c - .. 

cc 

ccc . . 

CCCC or CP 
D or ID 
DC or lOC 
Dec or IDCC 
DCCe or IDCCC 



1 
2 
3 
4 
S 
6 
7 
8 
9 



100 



Tens. 

X - . 
XX . 

XXX 

XXXX or XL 

L 

LX - 

LXX 

LXXX 

LXXXX or XC 

Thousands. 



CIO or M 
SOO MM or II 
SOOMMMorill 
400 MMMM or i^ 

500 103 or ?;^^ 
ecolOOMorVl 
700 lOOMM or VII 
»Oo|lOOMMMor?IIT 



DCCCe or lOGCCC goojIOOMMMMor Ix 



10 
20 
30 
40 
50 
60 
70 
80 
90 



1000> 
SOOO 
3000 

4ooa 

5000 
6000 
7000 
8000 
9000 



^T •• ■■»' 



CClODorX . 
GGlOOCeiOOcrJS 
BCCCXX 



10000 

20000 

1820. 



^ 
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Simple AMHipQ i^ the ai$ o£:$Uainrifig two or 
more pure* whole numbersi and finding a new one, 
which is catted' the sum oxtagffrrg'ate of those num- 
bers. 

Apcording to our i^resedt ^tation^ the number 10 
is fUed for the uniiwiBal ratiof.of ^rc whole num- 
bers,, whence aris^tho^^ following rule: 

1^; Prepare the num4^er# to be added, by^plaeing 
tinit4 under units, teos^under. tens, Sec. in perpeBdi* 
cular. columns fronv right tp left; 

2* Begin to addW the bottom of the right hand 
column, count the £gu|!es up^ to the top; if the sum 
be below the ratio i6> set it underneath, and proceed 
to the nexti but if such sum be 10; or upwards, a 
cypher, or the excess of th^ ten or tens, must beset 
d^wb, and one added to che bext»€olumn for eaclY' 
i^ ' j - ' '' i ' 1 'J ' " ■>■ ' < * ' ' — ■ 

* P^ire or abstrael Mmbers aie suth^is ara considered? 
tvitkoMt reg|r4 to kinds or dejnominations. 

xf Ratio properl/:|relopgS'to| tbe doetf ine of magnitudes; 
ins ttie motual-felattQn of nM&gniicides of the^same kind.^ 
tfr caih other iii reipect'to qiia^ntitv." ^)[ef^3; Bb^t^. 
BacUd. V ; . - 

^By Mathematical CorrespomleBt, {^^ llTi W. 1, a 
ui^i^ is Q|Q scaliest pirt Qf% Auniber, ano numberiih^tll. 
their increase at the smallest place, viz. thatof unityf 
and every number, 'small and greats- contains a definite 
plurality of units, therefore every Dumber is- a definite^ 
plurality of unUs* ^ ,\. ^ ! .(■. 

Note. /When we add pure whole^ mimbers, iHs well 
enough to o1]^erve> when tfie first '<5a3iun n ik,>^g 5!in te * 
that if (he sum exceeds 10, the right liaotf "figure ison!^ 
to be set down, and the left add^d io the neirt column. 
This caution must be observed thr^hout, to the last or 
left hand rank, whose sum must>e all set down* 

Digitized by CjQOQIC 




SIMPLE addition: 



19 



teo in the preceding oae; thus proceed to the last 
column^ which add and set down the whole, and the 
thing is done. 



xxi»m.xs; 



i 2 

1 2 

1 2 
1 2 
1 2 


3 4 
3 4 
3 4 

a 4 

3 4 
3 4 


5 

i 

5 
5 
5 
5 

■■■* • 


6 
6 
6 
6 
6 
6 


7 8 9 
7 " 8 9 
7 8 9 
7 8 9 
7 8 9 
7 8 9 


236562 
100001 
} 31225 
922210 


372145 
403400 
401332 
401 102 




140484 748045 
lOQJOl • r0114O 
920401 110713 
100013 900001 



^ Simple Addition may be proved several ways; one 
of ^bieh in, to coant downwards, fn the manner mt you 
first counted upwards; if i)oth results agree, yon may 
f ondadii llie work is right ^ A second method of proof 
arises from a property of ^e 'nuiribers 9 and 3, which 
only belong to tnem^ as an etTeet'of our present notation^ 
m. that any number divided by 9 or 3, or the sum of its 
digits divided by 9 or 3, wiil leave eoual renl^aitiders. 
Demonstration. Let railO; and o> (, c, &c. the digits of 
any number in Qur notation, the number itself will be 
or* +iT+c from which ta king the s um of i ts dig its, g+ fr+c 
there remains axr^-— l+itxr— -l^tCaxr+l+k) xr^— I 
^ (dXr+l +6)x9: Sincej; "therefore, the difference be- 
tween any number and* Hie snk of itsdtg^ is divisible 
by 9, or 3^ it evidently follows, thatthe number and sum 
ot its digits, divided by 9, of 3, i^ave either none or equal 
nemain&ft.; .BBjac^Mm the above d^iHoimtrat ion, the 
foltowing method ctf poving^SimpleiAddhtinn ii dedm^ 
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74674673 
25325327 
19467814 
80532186 
19416483 
19467483 



47404748 
52595252 
14674814 
85325186 
14848148 
14748946 



47594674 
52405326 
74674239 
26325761 
27467468 
98735874 



SIMPLE SUBTRACTION. 

!• Simptl Subtraction is the method of finding the 
difference between any two pure whole numbers, with- 
out regard to kinds or denominations* 

2« In order to prepare numbers for subtraction, 
the greater must be placed above the lesser, umts 
under units^ tens under tens, &c« as in Addition. 

viz. Add the figures in each row from left to right, and 
find how manj Qs their sums contain, plaeing the excess 
of 9s, in each row> to its right in a perpendiciiiar column, 
and find their sum. If the ezeess or 99, to the sum of 
the excesses, be 'equal to the excess of 9s in the sum to- 
tal, it is right. 

.. EXAMPLB. 

S469 . . 4 first excess of 98. 

4234.. 4 
5673 . . 3 

Sum totals 1 S376 .. U sBSum of excesses. 

a'., 2 .. . ' • .^' 

The excess of 9s in the sum total, and inttie sum <^ 
excesses, being each equal 2; it is ri|;ht ^ > v 
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5. The greater is called the minuend^ the lesser 
subtrahend^ and the number which results from the 
operation of sid^traction is caUed the difference, 

I Begin at unites place; if the lower figure be less 
than the one above it, take the difference and set it 
underneath) proceed to the next in the same manner^ 
and so on to the last, still noting the difference as be- 
fore: but if the lower figure should sometimes hap- 
pen to be greater than that abpye it, the ratio 10 muae 
be first adckd lo sock upper figure, lad theo ^ dif- 
&rence taken and nioted as before, taking care to add 
one to the next lower figure whenever such circura.- 
atftBoe oQCurfttio the. work U dooe^ 



413213321 



946^4321 
14O64110 



^r46542a^ 
14032120 



400474014064 
127314184372 



437004640404 
140734041840 



17480404674 
8501515785 



904904048046 
174648374177 



^Subtraction is proved by adding tbe difference to the 
lesser, wbtch| if e^^ual to the greater, it is right. 
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SIMPLE MULTIPLICATION. 

1. Simple MukTplication is a concise way of per* 
forming extensive- additions of simple numbers.'^ 

2. The parts of 'Multiplication are, 1. The multi- 
plicandy or part to be multiplied. 2. The multipRer^ 
or part to be multiplied by. 3. The product^ or 
rectangle. 

* Mathematical Correspondent, §4. The denomina- 
tion of a part of any nnmber, is the number which ex- 
presses how often tiiat number contains the part* 4 is 
named the third part of 12^ from the denominator 3, 
which expresses now often 1£ contains its part 4* The 
denominator of a part is a pure number^ and can never 
be of any particular kind whatever. For, although 4 men 
be a part of 12 men, yet the number 3 is a imre number, 
independent of every jNirtieulav kind or aenomination.^ 
Hence, in the rule 'of multiplication, the product is a 
multiple of the maltipKeaodt (that is, it contains it a cer- 
tain number of times txactlj) consequently the multipli-^ 
cand is a part of the product, and the multiplier is the 
denominator of that part The product is therefore al- 
ways of the same kind with the multinlicaiAd, and the 
multiplier is always a ptcre number. Hence, a number 
of on^ kind cannot be multiplied by a number either of 
the same, or of a different kind^ S^. cannot be multiplied 
by 5Lt 7fi. cannot be multiplied by 4/f*; so that the mul- 
tiplier is always to be considered as a fure abstract num« 
ber, of no particular kind or denomination. The multi- 
plicand ana product may be always of the same particu- 
lar kind or denomination, and the multiplier a pure ab-- 
•tract number without kind or denomination. 
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MULTIPLICATION TABLE, 



OR TABLB OF PKODUOTS. 



: ' 1 


2 


3 


4^ 


5 


6 


7 


8 


9 


10 


11 


**^ 


2 


4 


6 


8 


10 


12 


H 


16 


18 


20 


22 


24: 


3 


6 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 


4 


8 


12. 


16 


20 


24 


28 


32 


36 


40 


44 


48 


; 5; 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


^ 


12 


18 


24 


SO 


36 


42 


48 


54 


60 


€6 


75 


|7 14 


21 


28 


35 


42 


49 


36 


63 


70 


77 


84 


-8. 


U6. 


£4 


S2, 


40 


48 


56 


64 


72 


80 


88 


96: 


9 


18 


2r. 


56 


45 


54 


63 


72 


81 


90 


99 


108: 


10 


ao, 


80 


40" 


50 


60; 


ro; 


80 


90 


100 


110 


120 


11 


22 


33 


44 


55 


66 


77 


88 


99 


no 


121 


132 


iJ5 


24 


36 


48 


60 


7S 


84 


96 


108 


120 


132 


^^^ 



RUtE. 



1. Midtiply the first figure of the muUiplicaQd by 
the first figure of the fc^ultiplier; if the product be 
less than 10^ s^t it down in units' place;. but if more 
thaa 10, or. IDs, set down the excess only, and carry 
or. add one to the next left hand product, for each lO, 
as in addition; and so proceed to^he work is done. 
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2. Begin the operations with multipliers, running 
'from 2 to 12; use them at once, and call this part 



CASE 1. 



%KAMPLES. 

Multiplicand 34204^1423 
Multipliet ' ' \: -_ i -. 

Product . ^ 



433422143 
3. 



^346f 04075 

4 



12346^463 
S 



g8r46430l 
6^ 



67846434601 $70^210474 |M5432r4 



4746320^04 



746^6749 
11 



494674^9 

■' .^ • IT- 

-iJL 



-4- 



'^ CASE % 

When the multiplier consists of more figures than 
one, (but above 20, as 23, 29, 31, &c.) multiply each 
figure of die multiplicand, hf fhe ri^ht hand figure 
of the nmltiplier, and then by the second^ third, 8tc. 
placing the unit's figured' of each product' iln4^r^ its 
multiplier. This done, and the |>roduct aSded to* 
gethcr, will be the ^hole rectangle, or anwieri ^i^ 






A99437*BS 
83 

1 11- i« ..lia««M 1 


'946?4843 

r9 


94J746423 


1492312389 ulC^^ 
994874926 -^ 


11441061649 Answer. 


. . , . 




474693^1 S7464214 
9137 9876 


9464049. 
4789 



* Multi|Mea6on maj be proved hj the cross^ as fol- 
lows, viz. Make a cross like an X, east the 9s otrt of the 
multiplicand fifist,.p!afc» the excess on the left$ next ««^ 
the 9s.t>ut of tiie malti^er) and place the excess on the 
right; multiply the excesses together, cast the 9s out of 
their product, and plaioe the etee^ on tiie top of the 
cross; histljr, cast th^ 9is out of Ihe r«etlmgfe or product; 
if this las(t eftess be dcpial to that al t»p| the produet is 
right. 

NoTt. If the excesl^ bf the ttitfltif^tciiiid be 0, the ex* 
cess of the product wlH l&lsfo be 0; aind^o of the nwtti- 
pier. This rule is'etertly ilemonstraied,'bilt is here emit- 
ted, with this retniam, ^^ by going ovet' eaeh o^pehitioa 
twice with proper Htlention, t»ere wiM he litlle use for 
the rule.of proof. 
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CASE 2. 

When the multiplier is a composite* number, mut- 
tiply the figures of the multiplicand first, by one of 
the component parts of such multiplier, and the pro- 
duct thence arising by the other, and the thing is 
done. 

^ EXAMPLES. 

Mul. 3456789 by 25=5 x 5 749748/ by 27=3 x 9 
5 3 



17283945 
5 

Pr. 86419725 



7467456 X 49== 7 X 7 497643 X 99=9 x 11 



CASE 4. 

When there are cyphers on the right hand of 
either of the factors, or both, place the significant 
figures under each other; multiply them together 

* A composite number is, that which is produced by 
multiplying together any two numbers whatever, and 
these numbers are called the component parts of such 
composite number. A eomposite number is also a mul- 
tiple of all its component parts; that is, it contains its 
component parts each a certain number of times exactly. 
12 is a composite or multiple number^ and its component 
parts are 1, 2, 3, 4, 6 and 12; for 12-t-1=12, V=6, 
V=4, V»3' V— ^ ^^ tI^'^* Therefore it follows, 
(Bat 1 Xi2n2x6»3x4=12. Whence it is easy to see 
the reason of the rule. 
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ooly; to this product aimex the oegleeted cyphers of 
both factors, and you obuin the product required. 

EXAMPLES. 

34674047 7467309400x93000 
7900 93000 



312066425 
242718329 

273924971300 



CASE 5. 

When there are cyphers between the siguificaat 
figures of the multiplier) pass them* aad multiply by 
the significant figures only, setting the first figure of 
each product directly under its multiplier. Proceed 
as ID case 2d, and you will obtain the product re* 
quired. 

EXAMPLES. ' 

74674324 X 30047 94004369 X 30094 
• 30047 30094 



522720268 
298697296 
224022972 

224373941322a 



CASE 6. 



When any number is to be multiplied by 10, 100, 
1000, &c. it is only necessary to annex to such num- 
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ber at mimy cyphers as belong to the multiplier^ aad 
the thing b done. 

EXAMPLE^. 

Multiply 94674876 by 10 94674804 x lOO 

10 100 



946748760 



CASE 7.* 



To multiply by any ftuttiber of 9fl at once, place 
to* the right of the multiplicand as many cyphers^ or 
dots, as there are 9s in the multiplier; subtract the 
given multiplicand from this new one, and the thing 
is done. 

BXASfPLBS. 

Multiply 74673 by 99 7946748 X 999 

Operation 74673 . . 6 

74673 

Product 7^592627 



* Any sum multiplied by 9, will prodoee nine- tenths 
of the samesunv a ultipi e d by 10; ther-efiH^, If Sr cypher 
be annexed to the multiplicand, it increases it ten fold; 
ifmultipliedby 9, it increases It nine fold; the differ- 
ence ot these products is evidently equal to once the 
{^ven lAiUtipiieand;. whence the eeason foe suhtcactittg it 
asabove^ 



y Google 



^ 



SIMPLE MULltFUCATION. 39 

CASE a 

When the mohtpKer is any^ number between 12 
and 20, as 13, 14, Sec the operation can be perform- 
ed at once, thus: Multiply by the right hand figure 
of the multiplier only, talcing care to add to each pro* 
duct, that figure of the multiplicand which stands to 
the right of the one multiplied; carrying for every 
ten as in other cases. 

£XAMPI.£S. 



3467463 X 13* 9467401 x 17 9847404 X 1^ 



45077019 



In ejcample 1 . Say 3 times 3 are 9, which put down; 
again, say 3 times 6 are 1 8, aod 3, its right hand figure, 
make 21, set down 1, and carry 2; next, say 3 times 
4 are 12 and 2 make 14 and 6, 20, O and carry 2. 
So proceed to the last; what you carry then, add to 
the last figure, and the thing is done* - 

I would here observe, that there are rules for mul- 
tiplying^ by any number of figures in one line; but 
when the multipliers consist of such numbers as the 
£rilowing, vi:^. 23, 41, 111, 119, 108, 3749, the 
operations become too inconvenient for practice; I 
tb^f^ore omit them.. 



• 3467463x13=45077019. = 3x3+6x3+3+4x3 
+2+6+7x3 +a+4+ 6x3 +2+7+4x3+2+6+3X3^ 
+2+4+ 1 +3=46077019. 

C2 
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1. Simple Division is the method of measuring^ 
one pure number by another, or a concise way of 
perfgrmmg extensive subtractions* 

2. Division consists of four parts: 1* The dividend^ 
or number to be divided. 2* The divisor^ or num- 
ber to divide by. 3. The quotient^ or answer. 4. 
The remainder^ which is either 10, or some number 
less than the divisor. 



EULS. 



1. When the divisor is any number under 12, try 
how often it is contained in one, two, or three of the 
first, or left-hand figures of the dividend; draw a line 
and place the quotient figure below. 

2. If one, two, &c. remain after division, it is ten, 
or tens, to be added to the next figure of the divi- 
dend. Try the divisor into this sum as before; place 
the second quotient figure to the right of the firsts 
and so proceed to the last, and the thing is done. 

3. Division is proved by multiplying the quotient 
by the divisor, and adding to the product the remain*^ 
der (if any thing): this being always equal to the di^ 
yidend, if the quotient be right* 
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BXAMPLB8* 

Dividend* 
Divisor. 2)482464 3)4634367 4)467423 



QuoUent. 241232 



5)647434 6)9253675 7)8595278 8)763595 



9)793675 10)853136 11)795683 12)8653758 



CASE Z 

1. When the divisor e^Keeds I2t as 23, 29, &c» 
try how often such divisor will go into the first twc^ 
three^ &e. figures of the dividend, as in case first. 

2* Place the quotient ^gure to the rig^t of the di^ 
videod,. multiply die divisor by it, place the product 
under that part of the dividend which you measured, 
and subsjtract. 

3* To the remainder, bring down that figure of 
the dividend which stands next on the right; try the 
divisor into thb, place the result in the quotient, 
multipfy and subtract as before, until all the figures 
of the dividend are brought down and measured) and 
the thbg is dbne» 
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23)47464674(^063681 
46 23 



146 6191043 

138 4427362 

— .— 11 remainder. 

84- 

69 47464674 Proof, because this 
•— » product is &» to the 

156 diyidcnd* 

138 

187 
184 

34 
23 

11 remainder. 

Operation. The divisor, 23, goes twice into the 
two first figures of the dividend; I then phice 2 in 
the quotient. Next, I multiply the divisor, 23^ by 
2, which I place below 47^ (the two first figures of 
the dividend,) I now subtract, and to the diffisrence, 
14, 1 bring down 4, the next right hand figure of the 
dividend; so I proceed to the last, and find that 23- 
is contained in 47464674, 2063681 times, and li 
over. 

29)3267a657C 327)37267S369( 

3 1)379265 78C 9564) 11 5036 750C 

39)78652658( 1 9267)9652 769aBC 

47)39267832( 109467)398567856C 

83>11965876( 1928656)3232867856C 
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CASE 3. 

1. When the divtlor has any number of cyphers 
placed to the right of the significant figures, reject 
them when you divide, as welt as a like number of 
figures on the right of the dividend. 

2* When &e operation of divbion is finished^ an- 
nex those figures of tbt^ dividend to the remainder, 
which was rejected, on account of the cyphers of the 
divisor not being used,, and the amount will be the 
proper remainder which would have resulted had the 
whole divisor been used. 

EXAMPLES. 

7 a4>00)94e474,64(l fiB9 
TJ^-** 734 



3124 


SU^ 


1468 


3867 




9023 


6567 
5872 


34864 remainder. 


94647464 proof. 


6954 




6606 





34864 

In the above: operation, X only used the sigfti€ca«€ 
figures, 7M, of the divisor, aikl forlhe eyphere omit- 
ted, I rejccterl 64, (as many ftgwes to tlw right of 
the dividend;) when the operlitlon was finished, 348 
remained, to which I annexed the rejected 64^ snd 
the amount, 34864» was the whole remaiuderk 
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350900D)958362608( 
10090000)326r8568009( 
69500000)795638563r( 
55000000)35r8i»?2638( 



In dividing by lO, 100, 1000, 10000, it is only 
necessary to strike from the right of the dividend a» 
many figures, as the divisor conutna cyphers, and the 
thing is done, the stricken off figiires being the re*^ 
mainder.^ 



BXAMPLBS, 



Divide 3786539^ by 100^ • lO00)386,935r 

, 100)37865,39( now it ' 386 quotient 

is observable that 57865 is and 935 remainder.^ 

Ae quotient, and 39 the re* 
mainder. 



CASE 4. 

1* Whtn the divisor is a composite number, di-^ 
vide by the component parts of such number^ . first by 
the one, and the quotient by the other. 

2« If a remainder be left at each divbion, multi- 
ply the last remainder by the first diyisor, add to this 
the first remainder, and the sum will be the proper 
f emaittder in f ulL 
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EXAMPLBS^ 

^ Divide 3r4643(i4 by 25. 
Operation 5xS being equal to 25 
First 5)3^464306 

Second 5)7492861 — 1 first remainder. 

Quotient 1498572 — 1 second iremainder. 

^ X 1 + 1 « 6 whole remainder. 



30= 


= 5x6 


divisors for 


30)2O6875670( 


36= 


= 6X6 


do- 


for 


36)967267862( 


42 = 


= 7x6 


do. 


for 


42)926786356( 


48 = 


= 6X8 


do. 


for 


48)359862386( 


110= 


=iaxil 


do. 


for 


110)936786235( 


144:= 


= 12X12 


do. 


for 


144)5 16784293( 



Wiien the divisor and dividend are even numbers, 
it often happens that they may be diminished equally 
by some common divisor, in such a manner as to 
abridge the work very much. 



EXAMPLE. 

Divide 72480000 by 1200. 
Operation 12,00)724800,00 

60400 quotient required. 

Note. We are not limited to any particular di- 
visors in the above operation. 
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OiLSB f. 

1. By case fifth, comnictcd Mtiltiplicfttion may be 
performed as folbws, viz. 

2. When the multi^ier is «nf even part of lOO, 
1000, &c. increase the- mtt ltiplic and by annexing as 
many cyiAiers to its light, as there are phtces in the 
mulcipUer. 

d» Divide the multiplier thus augmented by the 
denomlmitar of ' wbalever part the multiplier is of 
100, &c, &c» and the thing is done. 

£XitMPl.BS« 

Multiply 7U467 by 3%* 8946^2 by 250 

Operation. 3^3 J is equal to 250 is «i to J of 1<X)0 

^ of 100, for 33^= i|5 therefore, 

& per nde 3)78346700 4)«94632000 

Product 261155664 223658000 Ans^r. 



Multiply 32862583 by 500 9258206 X 125 



• It is plain that 33J- is equal to *§®, therefore any 
number which we wooid nmltiply by S3^, is mani^ed by 
annexing I wo cyphers first to the given multiplicand, and 
then dividing by 3. It is in fact nothing more than mul- 
tiplying by ^^^\ This doctrine seems, however, to be 
better caiculs^ed for a place in fractions, than here. 
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QUESTIONS 

t - 

TO EXERCISE THE FOREGOING RULES. 

1. Of Simi^le Addition. 

1. It was ys years from the disco very of America, 
by Christopher Cohimbus, to the time of mtroduc- 
iDg potatoes into Ireland, from New Spain; 18 3^ars 
from thence to the introduction of tobacco into Eng- 
land, from Virginia; lOO years from thence to the 
founding of Philadelphia. How long after the dis- 
covery of America, did the latter circumstance occur? 

Ans. 191 years. 

2. Bought 25 barrels of flour, at 13 dollars per 
barrel; Required, the price of the whole; ako their 
weight; each being 196 pounds. 

Ans. Price 8325, weight 4900/*. 

3. Thirty days are in September, 

The same in April, June, November; 
In February twenty-eight alone; 
And all the rest just thirty-one. 
Now sum them up and let us hear 
How many days are in the year. 

Ans. 365, except bissextile,* or leap 
year, which has 366 days in it. 

• In every bissextile, txr leap year, there is an addi- 
toonal day put to the month of February* This arises 
from the circumstance of our year containing 365 days 
and nearly six hours; these odd hours, in four years' time, 
amount to one day, and is accordingly placed to Febru- 
ary. In a cycle of 130 years, the leap day may be thrown 
out of the reckoning; for allowing 365 days and 6 hours 
to each year, it is better than 11 minutes too much, which 
ta ISO yeai:i tgiount^ to a day too much. 

^ ' Digitized by Google 



^8 QUESTIONS FOR EXERCISE. 

4* If in 20 chests, .be 20 drawers, in every drawer 
20 purses, in every purse 20 dollars; how many 
purses and dollars do the 20 chests contain? 

Ans. 400 purses, 8000 dollars. 
5* An ok has two eyes, two ears, two horns, and 
four hoofs; in a drove of 20 oxen, how many eyes, 
^ars, horns, and hoofs? 

Ans. 40 eyes, 40 «ars, 40 horns, and 80 hoofs. 
6. What day of the year is the 29th day of Octo- 
ber, new style? 

Ans. 302d, but if bissextile, the 303d. 

Of Simple SuTaticaction. 

1 . Hie specific gravity of platina rendered mal- 
leable,* is 20170 ounces Avoirdupoise, per cubic 
foot; very fine gold, 19637 ounces; required, the 
diflference of their weights per foot. 

Ans. 533 ounces. 

2. How much further is the planet Georgian Srdus, 
which is 1565000000 miles from the sun, than our 
earth, which is only 95173000 miles distant? 

Ans. 1469827000. 

3. William Penn received a patent for Pennsylva- 
nia, A. D. 1680; how long is it since, reckoning to 
A. D. 1820? Ans. 140 years. 

4. Christopher Colunxbus discovered America in 
* A. D. 1492; how long is it since, reckoning to 1820? 

Ans. 328 years. 
5. The earth being distant from the sun 951730OO 
miles, and the moon distant from die earth 2400OO 

* Susce^bleof berngbimmered^ 
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QUESTIONS FOR EXERCISE, S» 

miles, when the earth, moon, and sun form a con- 
junction,^ at what distance from the sun will the 
moon be? Ans. 9493300 miles. 

6. From 100 take 11, from what is left take r, 
once again take T and 11; how much more than 7 
and 11 shall we want to match it even? 

Ans. 46. 

1. Light is found to move 1230000 swifter than 
a cannon ball; now supposing the velocity of the ball 
to be 2000 feet per second, what is the velocity of 
light per second? Ans. 2460000CXX> feet. 

2. The battering ram of Vespasian, which weigh- 
ed eooooi*., moving at the rate of 24 feet intone se- 
cond, demolished the walls ot Jerusalem. By thft 
doctrine of forces,^ a cannon ball weighing 42/^., 
would have to move at least 1428 times as swift, to 
do the same execution; what should the velocity of 
the 42 pounder be^ to do as much execution as the 
ram? Ans. 34272 feet per second. 

3. If a man was chopping at the distance t^ 380 
yards from you, he could easily raise his axe after 
giving a stroke, before you could hear it: as sound 
moves about the above distance in one second of 
time, at what distance would a ship of war be from^ 
you, if you could just hear her niorning gun 34 se- 
conds after it was fired? Ans. 12920 yards. 



* A coDJunelion of the pfanets is formed, when two 
or more of them fall in a straight line on the same side 
of the sno, bat in a line with it. 
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40 QUESTIONfi FOR EXERCISE. 

4. If a ship sails 9 knots an hour, and allowing 24 
hours to the day and night; how far will she sail in so 
days and nights? Ans. 4320 knots, or miles. 

5. What is the product of twenty score* multiplied 
by twenty gross? Ans. 96000. 

6. Multiply 20 dozen of dozens by ii score of 
dozens. Ans. y603200. 

Of Simple Division. 

1. Took a prize at sea, valued at S24000. Now, 
suppose the officers, mariners and seniors agree to 
divide the money equally, and there are 500 mea 
altoge^er; what is the share of each^ 

Ans. g48. 

2 . A piece of broad cloth, at is per yard, cost 
SS75; how long was the piece? Ans. 75 yards. 

3. How many charges for a mortar, each 13/5.^ 
can be made out of 334l/&» of powder? 

Ans. 257. 

4. How many barrels, each 196/fr., can be packed 
out of 392000/^. of flour? Ans. 2000 bis. 

5. If 5 yards of cloth make a suit for one soldier^ 
How many may be clothed out of 12 bales, each 12 
pieces, each 12 yards? 

Ans. 345 soldiers, and 3 yds. over. 

6. It is about 19008000 inches from Philadelphia 
to Pittsburg;^ how often will the wheel of a stage, 
which is 208 inches in circumference, tttrn round in 
running from one place to the other? 

Ans. 91384 times^ and a inches of a turn. 

* A score, equal 20, 
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compOunb addition. 

Compound Addition is the art of summbg pounds, 
shillings, pence and fkfthingsv hundreds, quarters, 
pounds, ounces, drams, &c. &c. or any thing else^ 
where wholes and their parts are concerned. 

03P ENGLISH MONEY. 

1. The denominations of English money are as 
follow, vJz» 

4 ferthings n^ake 1 penny. 
12 pence 1 shilling; 

20 shillings 1 pound. 

qrs. the contraction for quadrantes (farthhigs J 
d, denarii^ or pence. 
s, soHdiy or shillings. 
ig. Hbra^ or pounds, 

1* Add the rank of farthings as whole numbers, 
divide their sum total by 4^ (because four ferthings 
make a penny,) set the remainder down for farthings, 
and add the quotient to the rank of pence^ 

2. Add up the rank of pence, divide ^e sum total 
by 12 (because twelve p^nce make a shUUng,) set 
down the remainder for pence, and add the q\iotient 
to the rank of shiUings.. 

3. Add f the shillings in like manner; divide their 
5Um total by 20 (because twenty shillit^s make one 
fR>und,) set* down the- r e maind er for shittifl^ ondi 
add the quotient to the rank of pounds.. 
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COMPOUND ADDITION. 



4^ Pounds being wholes, must b^ added as simple 
numbers, and the thing is done. 

TABLE OF PENCE. 



i= 1 farthing, "l And in Ci one. 
}s:2 farthings, V addition < i two. 
3s=3 farthings, J we call (.f three. 









SBIZr 








SQIL^ 






rXBClt. 




zuras. 


nircx. ; 


' MKCl. 


UHttS 


. furcE. 




12 


make 


1 





( 
( 


130 make 10 


lO 




20 




1 


8 


1 


140 


11 


8 




30 




2 


6 


» 


150 


12 


6 




40 




3 


4 




160 


13 


4 




50 




4 


, 2 




170 


14 


2 




60 




5 







180 


15 


O 




70 




5 


10 




190 


15 


10 




80 




6 


8 




20O 


16 


8 




90 




7 


6 




210 


17 


6 




100 




8 


4 


■ 

4 


220 


18 


4 




110 




9 


2 


1 

1 


\ 230 


19 


2 




120 




10 





~( 


, 240 


20 


or ggl. 










SXAM 


PtES. 






£ 


s. 


d. 




£ 


s. 


d. 


£ 


*. ^. 


13 


1 


9 




M 


16 


6 


948 


18 4i 


86 


18 


3 




5 


3 


6 


51 


1 74 


47 


13 


7 




39 


Ifi 


7 


798 


17 41 


52 


6 


5 




60 


1 


5 


201 


2 7J 


33 


17 


9 




13 


10 


r 5 


559- 


18 7 


76 


15 


6 




19 


18 


8 


639 


13 H 


•~— 








— — ■ 




• 
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1 . The denominations of Federal money are as 
follow, viz. 

dwt. 
10 mills* make 1 cent, copper, weight ii 
10 cents i dime, silver, i 

10 dimes 1 dollar, do. 17 

10 dollars 1 eagle, gold, n 

▲DpmoNAL corns. 



00 

7 

6 



dtvt. gr. 
Half cent, made of copper, weight 5 12 



Half dollar 


silver. 


8 


16 


Quarter dollar, 


do. 


4 


8 


Half dime, 


do. 




22 J 


Half eagle, « 


gold. 


5 


15 


Quarter eagle, 


do. 


2 


19i 



3. The rule for adding Federal money is evident; 
the denominations being in a decuple, or ten fold, 
ratio, 

EXA3IPLES. 



E. 


D. 


d. 


c. 


m. 


£. 


D. 


^. 


c. 


m. 


ir48 


4 


7 


8 


9 


1789 


7 


6 


6 


2 


8251 


5 


2 


1 


1 


8210 


2 


3 


3 


8 


^ 7472 


6 


8 


7 


3 


7376 


7 


3 


6 


7 


2527 


3 


1 


2 


7 


2623 


2 


6 


3 


3 


7386 


7 


3 


6 


9i 


6735 


3 


7 


4 


6. 


3525 


3 


7 


8 


7 


1386 


3 


4. 


6 


7 


■ *. 





* MXH^ from mi/^, a thousand. Ctiii^ from centum) aa 
hundred* IKnte; from di^me, ten* 
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44 COMPOUND ADDITION. 

I>. e. D. Cm D.^ c. 

1673 75 6747 7S S74 79i 

8326 25 325^ 25 625 20* 

7346 S7i 6743 S7i 678 874 

2653 12i 3256 12J 321 12* 

4756 37i 7467 6^J 675 16 

5678 59 8763 374 874 69$ 



TROY* WBI€UT. 



1 . TTie denominations of Troy weight are as fo!» 
low, viz. 

24 grains make I pennjmreight. 
20 pennyweights l ounce. 
12 ounces 1 pound. 

2. g'r. the contraction for grain. 

dtvU pennyweight. 

oz» ounce* 

ib* / pound. 

3. Troy weight is used for weighing gold,! silver^ 
jewels, electuaries.^ s^nd liquors.. 

* Tro^' weight, from Tr<nfe», a city in Champaigii, froi& 
whence it came to be used in Ei^land. 

t The standard for gold coin in Ae United States, is 
the same as in Great Britain, vn. Eleven parts fioe^and 
one part alloy, (which is mostly copper.) 

The standard for sMver coin is 14^ partsof fitie ailvei^ 
and 179 parts of alloy, which is, for most part, als» 
copper. 

t Electuaries, a compound medicine, made of CQOsep^e* 
and. powders, about the consistence of hoftej* 
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COMPOUND ADDITION. 45 

KULE. 

1* Add grains as simple numbers, divide their sum 
by 24, (because twenty-four grains make one penny- 
weight) set down the remainder for grains, and add 
the quotient to pennyweights. 

2> Add pennyweights in like manner; divide their 
»\xm total by 20, because twenty pennyweights make 
one ounce,) set down the remainder for pennyweights, 
and add the quotient to ounces. 

3* Add ounces the same way; divide their sum by 
12, (because twelve ounces make one pound,) set 
down the remainder for ounces, and add the quo- 
tient to pounds. 

4* Pounds being wholes, are added as simple num* 
bers, and the thing is done. 



EXAMPLES. 



jfe.02. rfwf.^r. 


f^. oz. dwU 


^. oz.dwt.gr 


ar 10 17 21 


84 10 16 


16 8 10 11 


72 12 3 


15 1 4 


83 3 9 13 


83 9 10 10 


75 10 17 


67 4 10 12 


16 2 9 14 


24 1 3 


32 7 9 12 


75 11 17 IS 


76 11 17 


75 11 17 1^ 


16 9 27 16 


15 10 16 


37 10 16 16 


' 
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COMPOUND ADDITION. 
AVOIRDUPOISB* WEIGHT. 



1. The denominatipns of Avoirdupoise weight are 
as follow, viz. 



16 drams make 
16 ounces 
28 pounds 
4 quarters 
20 hundred 



1 ounce. 

1 pound. 

1 quarter of a hundred weight;. 

1 hundred weight, or II2H5. 

1 ton. 



2. dri tlie contrstaion for drams. 
oz. Ounces, 

ft. pounds. 

qr. quarter of an hundred. 

C. hundreds. 

T. tons. 

5. The use of Aft>irduporse weight is, to weigb 
all gross and drossy goods, groceries, and chandlers^ 
wares; and all metals, except silver and gold. 



* An oanee Avokdupoise, is to an ounce Troy, as 192 
loirS; that is, an ounce Troy is equal to I-jVt ounces 
Avoirdupoise, and 175 Troj pounds are equal to 144^d« 
Avoirdupoise. The name Avoirdupoise is from the 
French, to have full weight. 5760 grains Troj, are equal 
7000 grains Avoir dupoiise. 



A barrel of pork SSOfc. 

beef sms 
A aointal of fish 112 Avoir. 
A nrkin of buttei^ 56 do. 
soap ^ 94 do. 
A barrel anehovies SOf^. 
soap 256 
ruslns 112 



A puneheon, prunes 1 120}^. 

A fother of lead 19C. 2gr. 

A stone of shot 14}^^ 

wool 16 

A todd of wool 28 

A wev 182 

A sack 364 

A last 4368 
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COMPOUND ADDITION. 47 

RULE. 

1 . Add up drams as stipple numbers; divide their 
sum total by 16, (because sixteen drains make an 
ounce,) set down the remainder for. drams, and add 
the quotient to ounces. 

2. Ounces must be added in like manner; divide 
their sum by 16, (becai^e sixteen ounces make a 
pound,) set down the remainder for ounces, and add 
the quotient to pounds. 

.3 . Pounds, add in the same way; divide by 28, 
(because twenty- eight pounds make a quarter of a 
hundred,) set down the remainder for pounds, and 
add the quotient to quarters. 

4. Add quarters in like manner; divide the sum 
by 4, (because four quarters make a hundred,) set 
down the remainder for quarters, and add the quo- 
tient to hundreds^ 

5. Add hundreds in the same way; divide their 
sum by 20, (because twenty hundreds make a ton,) 
set down the remaindei: for hundreds, and add the 
quotient to tons. 

6. Add tons as before; set the amount of the last 
rank al} down and the. thing is done. 

EXAMFLBS. 



ft- 


oz. 


dr. 


C. qr. 


ft. 


T. C. qr. ife. oz. 


dr 


17 


10 


10 


18 2 


25 


\\7 \7 9, 26 14 


10 


82 


5 


6 


81 1 


3 


882 2 1 1 1 


6 


85 


11 


4 


77 2 


18 


743 10 2 7 14 


11 


14 


4 


12 


22 1 


10 


256 9 1 20 1 


5 


17 


10 


13 


89 2 


23 


643 17 2 10 1^ 


14 


16 


13 


15 


17 3 


22 


475 18 1 19 IS 


15 






—— 
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48 COMPOUND ADDITION. 

APOTHECARIES WEIGHT. 

1. The denominations of Appthecaries weight arc 
as follow, viz. 

20 grains make l scruple. 

3 scruples 1 dram. 

8 drams 1 ounce. 

12 ounces 1 pound. 

2. ife the contraction for pounds, or jfe. 
g ounces, oz. 
5 , drams, dr. 
3 scruples, sc. 
gr, grains, gr. 

3. The Apothecaries' pound and ounce are the 
same as the pound and ounce Troy, and is only used 
for compounding or mixing medicine. 



1 . Add grains as simple numbers; divide their sum 
by 20, (because twenty grains make a scruple,) set 
downnhe remainder for grains, and add the quotient 
to scruples. 

2* Let scruples be added in like manner; divide 
their sum by 3, (because three scruples make a dram,} 
set down the remainder for scruples, and add the 
quotient to drams. 

3. Add as before; divide their sum by 8, (because 
eight drams make an ounce,) set down the remain- 
der JFor drams, and add the quotient to ounces. 

4, Add ounces the same way; divide their sum by 
12, (because twelve ounces make a pound,) set the 
remainder down for ounces, and add the quotient to 
pounds. 
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9. Pomids mrd add^ is «iittpl« ntmbe!^, and the 
thing is done. 

SXAMPL'SS. 



lb. 

82 
17 

37 
62 
75 
83 


ox. 

10 
1 
8 
3 

l6 
9 


6 
2 

2 
6 
5 

7. . 


Jfe, o«. rfr. sc. gr/ 
75 11 r 2 12 
24 00^ Oc (y 8^ 
69 lO ^ t M - 
*J . 1 1 1 4 
40 8 6 2 16 
39. .6 5 2 19 


4 
5 
7 
2 
6 
5 


sc. 

2 



1 

t 

2 

1 


11 
9 
8 
12 
17 
16 


•-«■■- 








hOJKQ MBASURC}. 









1. The denottibations of Long Measure are as 
follow, viz. 

3 barleycorns make 1 inch. 



4 


inches 


1 hand. 


12 


inches 


1 foot. 


3 


feet- 


1 ya^d* 


6 


f^et 


1 fathotei. 


5J yards 


1 rod, pole, or perclt. 


40 


poles 


1 furlong. 


8 


furlongs 


1 mile. ' 


3 


miles 


1 league. 


60 


geographic miles 


1 degree. 


360' 


degrees 


1 whole circle. 


69i 


English mileV 


1 degree. 


And 


I 360 X 69 J =8 25020 miles the whole great 


circle of, the. earth. 





' 2. Ac. th^ coiftractton for barleycorn, m. for^ 
iMhiiiJi.t^if^et./ath.{ot{a!AkbmB: y*. for f ai-da*. 



so CdMPOU^fD ADB^TIpN. ^ 

p^ for pol^. jC for farjkn^g^* ; m. iot. n\ile9» . i-.for 
leagues. -D. for degrees. . o' ;• 

3. The use of Long Measure is, to ascertain the 
4istaDce8 of places, lengtli of tfmber, buildbgs, &C 

4. The hand, is to mesisure the heighth of horses. 
$. The fathonp, to measure ^ejitibs. , .; 

6. The pole o^ pei^oh,/^ i^D^casure land^ &c^ i 

7. The mil«, t© mcesul?e roads. c " 
i. Leagues, to measure distances at htSL^ some- 

tinies on land. ^/ 

, 9. Degrees, te measure latitudes and longitude?. * 
10. Inches and feet; carpentry, &c,. and the yard, 
jcioA, Sec. T ' , . - 

NoTB. There are two and Four pole measuring 
xhains used by surveyprp, consisting of 50 and ipO 
linTcs, of 7.92 inches each; making them 33 and 66 Feet 
long. Sometimes chains of the above lengths ■ con- 
tain but 40 and 80 links^ of 9.9 inches each, which 
are handier, because two links make the tenth of a 
perch; of the former, two and a half. 

A geometrical pace, 5 feet, A line, 6 points. 12 
lines, an inch. *A French toise, 6fn 4-^tn.' 8.8 lines 
EngTish. 

JIULE. \- ' , ^ " 

1, Add barleycorns as simple numbers; divide 
their sum by 3, (because three .barWcorns make an 
inch,) set down the remainder for l»arleycoTii4, and 
add the quotient to inches. -. 

2. Add inches in like manner; divide theiV sum by 
12f (because twelve inches in^er%fQ0tj»3[p\Hjd<?wn 
tlvcixemainder for inchiEyii and add^the qUQtiyeilt to im^ . 
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* COMPOUND ADDITION. 51 

a. Add feet the same way; divide their sum by 3^ 
(because three feet make a yard,) set down the re- 
♦mainder for feet, and add the quotient to yards. 

4^ Aiid yards in like manner; divide their sum by 
5 hi or twice their sum by il; set down the remain- 
der for yards, and add the quotient to poles. 

5. Add each rank which follows in order, in man- 
ner aforesaid; divide and set down, as the denomi- 
nation directs, to the last, and the thing is done. 









EXAMPLES. 








yds, ft. 


in. 


yds.ft 


in. he. 


L, m.fu. 


P- 


yds.fi. 


in. Ix. 


5 2 


11 


7 2 


6 1 


12 2 5 


16 


4 2 


6 1 


4 


1 


2 


5 2 


87 2 


23 


J 


5 2 


3 1 


7 


4 1 


10 2 


61 1 3 


20 


3i 1 


7 2 


e 1 


5 


5 1 


1 1 


S8 1 4 


19 


1 1 


4 1 


2 


2 


3 2 


8 1 


16 2 6 


28 


3 


10 1 


T 2 


10 


6 


3 2 


83 1 


n 


n 2 


1 2 


4 2 


11 


7 2 


11 1 


75 2 7 


27 


3 2 


11 1 


S 2 


9 


6 2 


9 2 


67 2 6 


29 


4i 1 


11 2 





CLOTH MEAStfBE. ' 

1* The denominations of Cloth Measure are as 
&>llow, viz, 

2i inches make i nail. 



4 nails 


1 quarter of a yard. 


4 quarters 


1 yard. 


^ quarters 


1 ell Flemish. 


5 quarters 


1 cU English. 


6 quarters 


1 ell French. 


4 qrsi 1| in. 


1 Scotts' ell. 


34 quarters 


1 Spanish var.^ t 
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52 COMPOUND ADDFTION. * 

1. Add inchea as whole numbers; divide by 2 i^ 
(because two and a quarter inches make a nail,) set 
down the remainder for inches, and add the quotient 
to nails. 

2- Nails are added in like manner, and divided by 
4) (because four nails make the quarter of a yard,) set 
down the remainder for nails, and add the- quotient to 
quarters. 

3« Add quarters the same way; divide their sum 
by 4, (because four quarters make a yard,) set down 
the remaiifder for quarters, and add the quotient to 
yards. If ells English, divide by S; Flemish ells,^ 
by 3; arid French dls, by 6. The last name being 
added as simple numbers, and all set down, completes 
the operation. 

4. Contraction for inches, in, nails, na. quarters, 
qr. yards, yds. ells English, JS.JE. ells Flemish, jE.jF.. 
ells French, E.Fr. - 

BXAMi?L£S« 



fjds. 


yr. 


7ia, 


E.E. 


yr. 


na. 


E.F. 


f^- 


na. 


in,. 


33 


2 


2 


39 


4 


3 


75 


2 


3 


2 


66 


1 


2 


60 





1 


24 








i 


17 


1 


1 


84 


1 


1 


66 


1 


2 


H 


82 


2 


3 


15 


3 


a 


33 


1 


1 


i 


75 


1 


1 


75 


2 


2 


85 


1 


2 


1 


24 


2 


3 


24 


2 


2 


14 


1. 


1 


H 


79 


3 


3 


79 


3 


3 


67 


2 


3 


1 


65 


a 


2 


87 


4 


3 


49 


1* 


3 


2 
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COMPOUND ADDITION. 53 

LAND MEASURE. 

1. The denominations of Land Measure areas 
follow^ viz. 

9 square feet make 1 squave yard. 
30i yards 1 square perch. 

40 perches 1 rood. 

4 roods, or 160 p, 1 acre. 

2. A square yard, perch, &c. may be understood 
as being the same length and breadth. 

3. The use of square measure is, to ascertain the 
content of land, or any thing else, consisting of length 
and breadth. 

RULE, 

i. Add square feet as simple numbers; divide 
their sum by 9, (because nine square feet make one 
yard,) set down the remainder for feet, and add the 
quotient to yards. 

2. Add yards in like manner; divide their sum by 
30), (because thirty and a quarter square yards make 
one square perch,) set down the remainder for yards, 
and add the quotient to perches. 

3. Add these as before; divide their sum by 40, 
(because forty perches make one rood,) set down the 
remainder for perches, and add the quotient to roods* 

4. Add roods as simple numbers; divide their 
sum by 4, (because four roods make an acre,) set 
down the remainder for roods, and add the quotient 
to acres. / 

5. Acres, add in like manner; set all down, and 
the thing is done. 
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COMPOUND ADDITION. 



ft, contraction for feet, yds. for yards, P. for per- 
ches, R* for roo.ds, Ai for acres. 



XXAMFLE9. 



A. R.P. 
17464 2 36 
82535 1 4 
74342 2 18 
25657 1 22 
75474 3 37 
67474 3 19 


A. R.P. 
375 3 17 
624 23 
743 2 20 
256 1 20 
743 3 33 
674 1 37 


A, R. P. yds. ft 
174, 2 30 27 & 
825 1 9 2i 3 
666 2 27 20 4 
333 1 12 9i 5 
746 2 33 27J 4 
674 3 39 171 7 










SCUD MEASURE. 





} 



1 load or ton. 



1 . the denominations of Solid Measure are as fol- 
low, viz, 

64 solid or cubic quarters make i inch. 
1728 inches 1 foot. 

27 feet 1 yard. 

4.0 feet af round timber, or " 
50 feet of square 
128 cubic feet (8 feet long, 4 feet > 1 cord of wood 
high, and 4 feet broad) J or bark. 

2. The use of Solid Measure is, to ascertain the 
content of timber, stone, masons* work, &c. and 
whatever has length, breadth and thickness. 

3. A solid inch, foot, yard, &c. is an inch, foot, 
or yard long, broad, and deep. 

Rule here omitted. Digged by Google 
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tfds. ft. 


in. 


or. 


Tons. ft. 


in. 


Cwd». 


fi^ 


tW. OT. 


^67 20 1675 50 


59 30 1700 


1370 


100 


1700 ^7 


732 6 


52 


14 


60 9 


28 


8629 


27 


27 7 


666 18 


743 


53 


45 17 1600 


7432 


54 


160 40 


S33 8 


984 


11 


54 22 


128 


2567 


.73 


1557 24 


674 as 


74^ 17 


75 \7 


1544 


7467 


7Q 


174 SO 


674 25 li74 60 

• 


67 19 1720 


874£ 


69 1147 60 






M^M 


WINE MEASURE 






- 



1. The denominations of Wme Measure aire as 
follow, viz. 



2 pints make 


1 quart. 


4 quarts 


1 gallon. 


10 gallons 


1 anchor of brandy. 


18 gallons 


1 rundlet. 


Zlh gallons 


1 barrel. 


42 gallons 


1 tierce. 


63 gallons 


1 hogshead. 


2 hogsheads 


1 pipe or butt, 


2 pipes 


1 ton. 



2. The uue of Wine Measure is, to ascertain the 
content of brandy, spirits, perry, cyder, honey, oil, 
and some other liquids. 



RULE. 



I. Add phxts as simple numbers; diride their sum 
by 2, (because two pints make one quart,) set down 
the remainder for pints, and add the quotient to 

V^^^^' D,gt zed by Google 



56 COMPOUND ADDITION. 

^ 2* Add these in like manner; divide their sum by 
4, (because four quarts make one gallon,) set down 
the remainder for quarts, and add the quotient to 
gallons. 

3. So proceed with the remaining names, SFtill di- 
viding as before, until the whole operation is per- 
formed. 

j^^^. contraction for pints, gts. for quarts, gal, for 
gallons. An» for anchor. £un, for rundlet. j5. for 
barrel. Tie. for tierce. Hhd. for hogsheads. FL for 
pipes. T. for tons. 

Note. A pin. measure for wine, &c. contains 
28x cubic inches; quart, 5 7S; gallon, 231. For beer 
or ale, the pint contains SSi cubic inches; the quart, 
70i; and the gallon, 282» 

Note. 2. JRuks for the following cases in Com- 
pound Addition omitted, as they may be easily 
. gathered from the tables. 



EXAMPLES. 



Tie. gal. qt. pt. Hhd. gal. qt. T. Hhd. gal. qL pt. 

.19 38 3 1 75 31 2 8 2 32 2 1 

80 3 1 24 31 2 1 1 30 1 1 

76 18 1 1 67 34 1 8 1 26 1 1 

23 23 2 1 32 28 3 1 2 36 2 1 

76 41 3 1 74 37 2 7 3 34 2 1 

94 39 3 1 84 61 3. 6 3 61 3 1 






y Google 
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ALE AND BEEE MEASURE. 

%. The denominations of Ale and Beer Measure 
are as follow, viz. 



2 pints mal 


C- 


1 quart; 


4 quarts 




1 gallon. 


8 galions 




1 firkin of ale in London. 


SijgaMons 




1 firkin of beer. 


9 gallons 




1 firkin of beer in Londoi 


2 firkins 




1 kilderkin. 


1 i barrels, or 54 


gal. 


1 hogshead of beer. 


2 barrels 




1 puncbeoi^ 



3 barrels, or 2 Hhd, 3^ butt* 

2. HhcL contraction for hogsheads. Jtr.* firkins. 
KiL kWdcrVms. Ab. ale barrels. Bb. beer barrels. 
I^u, puncheons. Bu. butts. 

3* The use of Ale ^nd Beer Measure is^ to bwf 
and sell those liquors by it.. 

BXiWMPLKS. 



M. fir. gal. 
30 2 6 
69 1 2 
45 2 4 
54 1 4 
66 S 7 
74 $ 6 


Hhd. gal qt. 
307 40 2 
692 13 2 
174 25 1 
825 28 3 
746 33 3 
474 39^ 2 


Bb. gal. qt. 
44 30 2 
55 5 2 

73 16 1 
26 19 S 

74 33 3 
64 35 2 


Bb. fiY. gaV 
742 3 3 
257 L 
643 2 4 
356 1 4 
746 4 
694 1 6 












Digitized by v 
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DRY MEASURE. 

2 pints make 1 quart* 

2 quarts 1 pottle. 

2 pottles 1 gallon. 

2 gallons 1 peck. 

4 pecks 1 bushel. 

2 bushels 1 strike. 

2 strikes 1 coom. 

2 cooms 1 quarter. 

4 quarters 1 chaldron. Ch, 

4 J quarters 1 chaldron, London. 

5 quarters i wey, 

2 weys 1 last. ^ 

^ The use of Dry Measure is, to ascertain the 
quantity, .of corn, seed, fruity roots, salt, sand, coab, 
&c. for the purpose of buying and seUi^g them* 

3. pot. contraction for pottles; pe. for pecks; bu. 
for bushels; sir. for strikes; y. for quarters; co. for 
cooms; xve. for weys; la, for lastsi . 

4. The Dry Measure gallon contains 268y cubic 
inches; the bushel, .2i5p|v. A cylindrical measure 
of 18 inches wide and 8 inches deep, will hold a 
bushel. 





EXAMPLES. 




pot, qt.pt. 


' bv. pe. gal qt. 


q. bu.pe. 


Ch, bu, ps.gcd. 


'5 3 1 


39 2 1 3 


74 6 2 


78 30 2 1 


4 4 1 


60 1 1 


25 1 2 


21 5 11 


3 6 1 


72 2 1 2 


67 3 3 


49 16 2 1 


6 1 1 


27 1 2 


32*4 1 


50 19 1 1 


3 3 1 


44 2 1 3 


76 6 3 


74 33 2 1 


4 16 


49 2 1 3 


79 r3 


78 35 2 1 






Digitized 
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1. The denominations of Time are as follov^ viz. 
60 seconds make 1 miDute. 

60 minutes 1 hour. 

24 bours 1 day. ' 

7 days _ 1 week. * 

4 weeks ' 1 month. 

J 3 months, 1 day, 6 hours 1 Julian year. 
^. ^365 days, 6 hours, 9 iniilutes, 15] seconds, one 

siderial year,' 
3. 36S days, 6 hours, one Julian year. 
4* 365 days, 5 hours, 58 minutes, STi seconds, one 
solar year. 

Measures, or divisibns of Hme, are used for pur- 
poses of navigation, history, commerce, &c«. 

sec. cont^ctipn for seconds; mu for minutes; 
h. sior hours; d. for days; w* for weeks; JL for 
months; 2". for years. 



£XAMPL£S. 



d. 


h. nd^ ^ec... 


w. 


i. 


K _ 


r. 


M. 


IT. 


A 


A. 


6 


f2 30 30 


3 


4 


12 


174 


8 


2 


4 


12 


3 


11 ..2SL.30 


6 


2. 


12. 


829 


3- 


1 


2 


12 


,5 


9 3& 36 


4 


5 


13 


743 


.2 


1 


2 


18 


4 


14 23.. 24 


5 


1 


n 


256 


9. 


2 


4 


6 


6 


11 3^ 59 


6 


4 


19 


743 


11 


3 


6 


23 


4 


12 49 59 


4 


6 


23 


174 


10 


2 


6 


22 


- " . ' • .' ' ■ 


r . . 



* 1. $i^riM yeftJ, thp timi^ which the earth, in her 
orbit, re^ire^to itibve from any fixed star,.. until she 
returns to the same* 

2. Julian year^ a period fixed by Julius Cesar^ one of 
the Roman emperors, otherwise called the civil year. 

3. Sdar year; the time in which the earth performs 
^•at revolution, round the sun. Dgt^e^ by Google 



60 CO»Mtmi) ^S9ff«^. 

M(m6S. 

1. The denomtnatiohs orMotion areasiollow^via. . 

60 seconds make 1 .prime, minute. 

60 minutes 1 degree. 

30 degrees 1 sign. 

12 signs, or ^60 deg. 1 circle of^the sphere* 

2. The above,, are meastues of ^he zodiac,"^ &c. 
and are used ki various ^tronomioal c6mputatioiis^ 
as eclipses, solar and lunar; transits, Sec. 

3. " mark to desigi^ secon4sj». ' minutes; ** 
degrees; ^ig*. signs; (cir. circles. -', 

ISXAMPLES. 

" ' '" 5ig^ ^* ' " * ''^rf^:«i^. ^ ' " 

44 36 36 1120 30 30 34r ^24 50 50 

^A 23 24 as 9 29 30 6S 3 5 9 lO 

14 30 30 75 15 34 39 47 10 16 29 39 

«5 29 30 24 14 25 21 5S 1 13 30 21 

74 39 49 37 27 19.39 74 9 19 39 49 

17 38 54 18 25 59 48 14 9 29 49 ^9 



i 



* NairtBS of the^fgni of the zOdiaci^ 

The sun enters / . 

Aries V March. 20 \ Libra . .ik Sept. 22 

Taurus 8 April 19 < Scorpio % Oct 22 

tjheTnirri O May^ 26-| Sagittarius - f Nov. 21 

Cancer gs June. 21 fCapricQrn./lcJ. Deo. 21 

Leo SI July Z2\A%tiiivbii''^3?ih. 19 

Virgo* igj • Atfgust 'SSjftsWs ^C Feb.' 15 



Digitized " 
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tJOMPOUNB SITBTfiACTION. 

1. Compound Subtraction is the art of finding the 
"difference between any two quantities of the same 
kind, and their parts, composed of different names, 
as, pounds, shillings, pence, &c« 

2* Place the given quantities so, that like i)ames 
may stand under each other; the greater quantity 
and its parts, above the lesser and its parts^ 

RULE. 

1. If the upper quantity and all its parts, be greater 
than the lower one and its pavts, subtract as in sim* 
pie quantities. 

2. If some of the parts of the lesser quantity be 
greater than those above them, so much must first be 
added to such upper part, as make one of the next 
higher denomination; then subtract, note the differ- 
ence, and add one to the next higher rank. 

3. Proceed from rank to rank; observing ther same 
;precaution to the last, and the thing is donen 

EXAMPLES. 

OF ENGJUISH MONJ&Y. 

^ s. d. ^ s. d gg s. d. qrs. 

ir44 16 6 6174 18 4 175 18 3 ^ 
302 13 2 1030 19 r 95 18 3 i 



IP Digitized by Google 



62 COMPOUND SUBTRACTION. 

FEDERAL MONEY. 



2>. d. c. 


JD. d. c. m. 


D. c. 


£. D. d.c. nu 


74, 9 7 


490 8 7 4 


74, 62 J 


40 3 4 r 2 


4() 9 8 


300 8 9 5 


40 371 


10 2 9 8 7 



TROY WEIGHT. 

fe oz. dwU ft oz* dwU gr. oz. dwt. gr 

14, 11 17 19 4 17 22 10 ;9 22 

7 4 11 9 1 18 23 9 19 23 



AVOIRDUPOISE WEIGHT. 



ife oz. dr. 


C yr« 


)b 


T. C:^qr. ft oz. rfr 


12 14 14 


17 3 


27 


174 17 2 23 14 rt 


9 15 AS 


9 3 


10 


44 17 2 27 14 IS 



APOTHECARIES WEIGHT. 



g 5 9 


gr* 


ife 


2 5 


ife g 5 


9 gr. 


10 7 2 


11 


17 


10 7 


14 10 4 


2 17 


4 7 2 


18 


6 


10 1 


4 10 5 


2 18 



LONG MEASURE. 

ft in. be, yds. ft. in. he. L. m.fu. p. yd. ft. in. he. 

19 7 2 5 2 111 60 2 7 39 4 2 10 1 

9 8 4 2 11 2 17 2 7 39 6 2 11 2 



yGoogk 
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LAND MEASURE. 



J. R. P. 


A IL P. 


Jt. B. P. 


1000 1 34 


474 8 17 


176 1 14 


177 1 37 


19 3 29 


19 2 39 



SOLID MEASURE. 



yds, ft. in. Oct. ft. in. Tons, ft. in. yds. ft. in. 
IW 00 40 100 1110 40 37 1000 60 8 1007 
11 1 124 1117 2 37 1009 17 8 1101 



WINE MEASURE. 



Tie. gal, qt. Hhd. gal. qt. T. Ehd.gal.qt. ft. 

67 50 3 175 60 2 l&T 3 60 2 1 

6 41 1 69 62 3 94 3 61 3 



AUE AND BEER MEASURE. 

M.fjT. gal. Bh. fir. gal. Md. gal qts, pts. 

64 3 7 167 2 7 640 49 2 1 

16 3 1 84 2 8 99 52 1 



DRY MEASURE. 

bu. pe. gal. bu. pe. ga, qt. Ch. bu. pe. Qrs. bu. pe. 

179 3 1 198 3 1 2 148 32 3 174 4 1 

99 3 74 3 1 3 64 33 ^^J' 3 

■ ■ ■ ■ I ■ ■ II I I I !!■ I ■■ »« ' O l ^ ilizecl by V JiO ' OQlC 



64 COMPOUND SUBTRACTIOI?. 

TIME. 

h, fn. sec. d, h. m* sec. F. M. w. d* h, m. see: 

ir 39 49 4 20 49 42 184 10 2 6 20 17 16 

39 59 3 21 50 50 88 11 3 6 21 1? 17 



4 


14 48 49 
9 19 58 


MOTIOX. 

sig. ° ' " 

10 20 49 59 

7 27 49 10 


ciTi sig. ° ' " 
147 10 14 54 48 
84 9 10 17 59 









aUESTIONS 

r 

TO EXERCISE C(MHPOUND SUBTRACTION* 

1. Subtract !• from ^1000. Ans. ^999 19 11 j* 

2. Subtract l mill from 100 eagles. 

Ans. 99, 9, 9, 9, 9. 

3. Subtract l barleycorn from a mile. 

Ans. 7f* 39/?. 4ftfds. 2ft» liin. 24c.. 

4. Subtract 1 second from 1 year. 

Ans. tlM. 3w. 6d. 23A. 59m. S9sec^ 

5. A man born in the year A. D. 1776, April 1^* 
how old is the person on the 2d day of January, 
1821? ' . Ans. 44r. 9il/. 1^. 

6. Drew out of a deposit: in bank, amounting to 
2l794,44i at one time, $500; at three several timea, 
2375 each time; g;ave a check for 879, 14 to A.; on 
settling my account^ what balance had I to lift? 

Ans. S90, 30.- 
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r. How long is it from the I9th of January, 18il» 
to the 3lst day of March^ 1821? Ans. loT. 2M. \2d. 

8. How many years is it from the llthof June, 
ir99, to Christmas, 1821? Ans. 223^. 6i!f. I4id. 



COMPOUND MULTIPLICATION. 

1. Compound Multiplication is a concise way of 
performing extensive additions of numbers and their 
partS) of divers names; as, pounds, shillings, &c. 

2* Compound Multiplication is used for casting 
up the price of any number of pounds, yards, acres, 
&c. at any given rate* 

l:. Begin atthe lowest part of the given quantity^ 

2. MiStiply such part by the given multiplier, as 
in simple multiplication; divide the product by such 
number as it requires of said part to make one of the 
next higher. 

3. Set down the remainder, and add the quotient 
to the next higher place. 

^ Proceed ittf like manner with each part succes- 
sively to the last or whole part, which must be pro- 
ceeded-withas simple numbers, and the thing is done^ 

EXAMPLES. 

OF BlfOUSR MONfty. 

MRiltiply agi 14 6 by 2 Ans. gg3 9 O 

3 17 4 by 3=^ 11 12 O 



1 
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COMPOUND MULTIPLICATION. 



MultipljTggr 18 9 by 5 = 


Atis. ^39 1*3 9 


ir 18 4J by 6= 


t07 10 3 


74 17 61 by 7^ 


524 2 114 


94 00 7i by 8= 


752 5 0' 


79 18 4i by 9= 


719 5 2i 


Multiply 35475, 44 by 13.= * 


Ans. 86180,72 


74,75 xl4= 


1046, 50 


749,62iX.15=» 


11244,37* 


94,79 Xl6=:^ , 


1516,64 


. 748,67 Xl7« 


12727,39 


1474,87Jxl8=i=: 


26547,75 


119,37JX19=» 


2268, 12|, 


174,67ix20« 


3493,45 



Multiply l6/i. l\oz. lodivt. by 2sa ' 

lyr. 17 14 X3= 

16C,3 24 15 14rfr. x 7= 
20T. 17 2 27 14 10 x9= 

I9ib 113 ^5 29 195'r.x7= 
40X. 2m. 7/ 30/^t 4yds. %ft.Xlin. 2bc.x 11 = 
40-E.JS. 4jr. Sna. 2in, x 7=- 
30JE:.J.2 2 1 Xll = 
44 13 2 Xl2= 

364-A 3^. 39P. X3 = 
744 2 36 x7= 
740yds. sft. 1 1 64in. x 9= 
370cords. too 1714 x4= 



* When multiplication is performed of dollars and 
cents, two places must be always cut off to the right for 
eents. If dollars, cents and mills be multiplied, then 
three places must be cut off to the right hand; the out- 
i^de one will be mill% the two inner oneS| cents. 

;ogIe 



COMPOUND MULTIPLICATION. ^7 

Multiply 40 Tie. 41gaL Zqt. \pU x 11== 

^Hhd. 54 3 1 ^ r=: 

345^. 30 3 1x5 = 

Z7Ah. 29 2 1X9= 

Z7Ch. SObu. Zpt. X 12= 
84y. 7bu. 2pe. l/>f.x5= . 
457". 11 M. 3w. 6rf. 23^ 6»fi. 59sec. x3 = 
3efr. ll^i^-. 29^ 47' 44" x 7= 

4 
' When the mukiplier' happens to be axpmposite 
Biimber, multiply by the compouent parts, instead of 
the number itself.^ 

' gg ^- ^• 

What cost 14 yards of calFco at O 3 4^ 

4x4=16 do. 5 7i 

4x5=20 do. broadcloth 1 17 6 

3X7=21 do* 2 12 6 

4X6 = 24 do. 3 15 O 

5xS^25lb. indgo, 1 2 6 

6x6=36C. iron, 555,374 

IX) h4=40T. hemp, 200, 624 

9x5=45 barrels flour, LI , 34 

7 X 7=49 bushels wheat, 1, 374 
10 X 5 = 50 boxes tin, 17, 00 

9 X 6= 54 gallons varnish, 4, 35 

a.X 7=^56 boxes 8 by 10 glass, 13, 39i 

8 X 8=64 cases gin, 21, 75 

9 X 9^ 81 boxes Spanish cigars, 9, 25 

10 X 10= 100 c^ses fine ra:^ors, 4, 29 

11 Xll = 121 doz. pair stockings, 24, 60 

*"The r^eason for multiplying by the corafjoneBt parts 
of a number, instead of the number itself, is, that you . 
save tiie operation of addition in all sueh cases. 



SB COMPOUND MULTIPLICATION. 

Multiply sB^74 16 9 J X 5 by 3795. 
10 



4748 


7 


11X9 
10 


47483 


^9 


^X7 
10 


474839 


11 


8 
3 



1424518 15 00^3000 tames £§474 16 91: 
332387 14 2« 700 do.^ do. 
42735 11 3= 90 do. do. 
3374 3 lli= 5^ do. do. and 

3000 + 700+90+5 = 3795 

>§1802016 4 4i Ans. the giv«n multiplier. 



Note. Any sum and its parts^ whether it be 
English money or any thing else, may be conveni- 
ently multiplied as above, by any multiplier, howevei^ 
great. 

What comes 149 tons of pig iron to, at 583 7 50? 
175 barrels shad, at ^§4 13 4J? 
5749/fr. soal leather, at 23J cts.? 
4094/4. flax, at 2s. ed. J? 
1174 bushels flax s^ed, at 93 J cts.? 
1449 bushels Indian com, at 62 J cts.? ' 
666/6. coffee, at 31| cts.? 
104740ft. boards, at Ss 62 J per thousand? 
10047 shingles, at SlO S7i per thousand? ' 
5000 rails, at $S SO per hundred? 
4ff4A94fUT4fi. scaatUogi at K2 12ipertbous.? 



Digitized by VjOOQIC 



COMPOUND DIVISION. 

Compound Division is the art of performing, in a 
concise manner, extensive subtractions of numbers,, 
of divers names; as, pounds^ shillings, pence, Sec,. 

RUtE. 

1. Wlien the divisor is less than 12, the operation* 
is performed by Short Division; first measuring the 
highest name given, by the divisor^ 

2. Note the quotient underneath; if any thing be 
left, reduce it to the next lower name, if such name 
be also given, add' the two together, and di^de as 
before. 

3* Continue the operation to the last> still carrying 
forward the respective remainders, properly reduced, 
adding and dividing as before, and the thing is done.. 

4. If the divisor be greater than 12^, use Long 
Division, first measuring the largest giveapart; re- 
duce the remainder to the next lower name, add such 
parts to it as may be given, divide as before; so pro?- 
ceed to the last,, and the thing is done*. 

BXAMPI.ES. 

Divide gg2 14 6' by 2. 
5 19 61 
37 14 9 
167 19 6i 
S3 757,621 
1746,371 
87469,60 
167464, 80 
Divide 47 r. 17C. Sjrs. 20/A. by 7. 

100 19 2 27 IV- T 

digitized by VjOOQ It 



7 2.. 


Ans. ggl 7 3^ 


3. 


1 19 10|^ 


5. 


7 10 11^ 


7.- 


~23 19 11,.^ 


8. 


8469,70 3 + 


9. 


194, 4 1 + 


11* 


7951,78 1 + 


12. 


13955,40 



70 COMPOUNH DIVISION. 

Divide 4007". zHhd. eogal. 3jt. by 12. 
Divide WQO-4. SR. SOP. into 11 equal shares^^ 
744 2 16 . into 9 shares. 

1 . Divide 1000 yards of linen amongst 30 persons- 

2. How many parcels ol 19 eacbcan be made of 
6859 things? . 

3. How many dozen of dozens may be made of 
17840 dozens? 

4. A captain and crew of sailors took a prize at 
sea; amongst other booty they fell upon a chest which 
contained 344 moidores, EngUsh currency, 751 gui^ 
neas, and 955 Spanish dollars. The captain and sai- 
lors made 20 in number; but he alone wa^ to have 
^fy. parts of the whole, the rest was to be equally di- 
vided amongst the sailors, which were of course 19- 
in number: required, the number of pounds that fell to 
the share of each. 

Ans. Captain -§611 11*. 10|rf. 
Each sailor 45 14+ 

5. If 3i ytards of doth make a suit for one soldier, ^^ 
how many will 1 700 yards clothe? 

Ans, 485, and 2-5: yds. over. 

6. How many rations of 7 lb. each can 1)e made 
out of 1610/*^ of beef? Ans. 230. 

7. Suppose a maid carrying apples to market was 
met by three boys, and that the first took half what 
she had, but returned her back 10; that the second 
took •^, but returned 2; lastly, the third took i those 
she had left, but returned her i; when she got clear, 
she had 12 apples left. What number had she at 
first? Ans. 40- 
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Divide gg37467 19 6 amongst 39 persons. 

Operation. 39^37467 19 6(960 11 9J & ^\. Ans. 
351 

236 
234 

27 - 

20 I here reduced the remainder 
— ;. to shillings, and brought 
-39)559(11 in the odd ones. 
39 

69 
39 

30 

12 Here I reduced the remain* 

der to pence, and brought 

39)366(9 in the odd ones. 
351 

15 

4 Here I reduced the remain* 
.— der to farthings.^ 
39)60(1 
39 

In the above manner, any number of pounds, shil- 
liilga, pence, &c. can be divided into as many pat-ts 
as we please. 

1. How many portions of $750 each can be paid 
out of 551000000? 

2. How many portions of S3 3 3^ can be paid out 
of 8250000? 

. 3. How many crowns and dollars, of each an equal 
number, may be counted out of ^21000? 

Digitized by LjOOQIC 
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BEDUCTIOSr. 

1 . Reduction is the art of changing quantities from 
one denomination to another. 

2. Quantities are changed from one denomination, 
or name, to another, by multiplication and division. 

3. Multiplication is used to reduce higher to lower 
names; as, pounds to shillings, shillings to pence, &c. 

4. Division is used to bring lower to higher names; 
as, farthings to pence, pence to shillings, &c. 

5. Operations in which multiplication is used, are 
called descending; and those in which division is 
used, ascending. 

REDUCTION DESCENDING. 

1 . Multiply the highest part of the given quantity 
by as many of the next inferior part as make one of 
the first, to this product add such parts of the aecond 
name as are given. 

2. Multiply again^ by as many of the third part, 
or name,, as make one of the second, adding any^ 
third parts that may be given, as before; so proceed 
from name to name, to the whole is gone over, and 
the thing is done. 

E2CAMPLES. 

1 . In 50 eagles, how many dollars, dimes, cents^ 
and mills? Ans. S500, 5000^/. oOOOOct*. 500000»t. 

2. In gg50, how many shillings, pence, and far- 
things? Ans. leOO*. 12000rf. 48O0O5'r^> • 

3. In ggll 19 11 J* how many farthings? 

.^' / Ans. 11519^rs. 

4. In 474^ eagles, how many mills? 

V Ans. 4r45000;2^- 

6. In^sglo6o>how^ many half pence? 

;-% Ans. 460000 halfpence^ 
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TRQY WEIGHT. 

1. In 20/^. how many grains? Ans. llSZOOg'r, 

2. In 10/^. 10^2. todzvt, how many grains? 

Ans. 62640^r. 

3. In loolb. 1 1(52. Iddzvt. 25^r. how many ounces, 
penny weights, and grains? 

Ansi 12IIOZ, 242S9dtvt, 5817595^. 

AVOIRDUPOISB WEIGHT. 

1. In 20 tons, how many pounds? Ans. 44800/5. 
^. In 97*. 19C Sqrs, 19/^. how many ounces? 

. Ans. 35825602. 

3. In lOT. 19C Zqrs. 19i&. 1502. 15^r. how 

many drams? Ans. 6305r91^r. 

APOTHECARIES WEIGHT. 

1. In 3I6. how many ounces, drams, scruples, and 
grains? Ans. 3602. 288A-. 864sc, 17280ffr. 

2. In 10/*. 302. 7dr. Uc. 19ffr. how many grains? 

Ans. 59499^r. 

LONG MEASURE. 

1 . In 9 leagues, how many inches? 

Ans. inor20m. 

2. In 7L. 2m. 7f. 29p* 4hyds. 2ft. llin. how many 
inches? Ans. 1520639in. 

3. In lOOi. how many barleycorns? 

Ans. 57024000bar. 

CLOTH MEASURE. 

1. In 20 yarde, how many nails? Ans. 320na. 

2. In 40yd§» 3qrs. Zna. how many inches? 

Ans. I473|in* 

3. In 60 yards, how many ells Flemish? 

Ans. SO^jF; 
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74 REDUCTION. 

4. In 1000 yards., how many ells English? 

A^. 800E*E. 

5. In 40 ells English and 50 ells French, how 
many inches? Ans. 4500?Vi. 

6. In 20 Scotch ells, h6w many inches? 

Ans. 744in* 

LAND MEASURE. 

J. In 400 acres, how many square perches? 

Ans. 64000A 

2. In 550il. Zqrs. 39P. 15ft. lOOin. how many 

square inches? Ans. 2201 659696/n. - 

SOLID MEAStJRB. 

1. In 40 feet of round timber, haw many solid 
inches? Ans. 86400in. 

2. In a cellar 30 feet long, 25 feet wide, and 9 
feet deep, how many cubic feet? Ans. 67S0ft, 

3. In a canal 5000 yards long, 20 yards wide, and 
3 yards deep, how many cubic yards? 

Ans. SOOOOOyds* 

4. If a stone wall be 200 feet long, 2 feet thick^ 
and 15 feet high, how many cubic feet? 

Ans. eoooft* 

5. The reservoir at the water works on Schuylkill, 
near Philadelphia, is 317 feet long, 168 feet wide, 
and 9 feet deep, how many cubic feet does it contain? 

Ans. 479304 cubic feet/ 

WINE MEASURE. 

1. In 5 tons of wine, how many pipes, hogsheads, 
gallons, quarts and pints? 

Ans. toPu^oHhd. 1260^^/, SOAOqts. lOOSOpts. 

2. In ZOHkd. ZgaL Zqts. ipt, how many pints? 

Ans. IslSlpts. 

3. In one ton, how many cubic inch measures? 

Ans. 58212* 
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ALE AND B££R MEASURE. 

1. In 10 barrels of ale, how many firkins, gallons, 
and quarts? Ans. 40jir. 320ffal. 12S0^ts. 

2. In sB, 3/f. T^'al. Zqts. ipt. how many piotsr 

Ans. ISZSpts. 

3. In 10 hogsheads of beer, how many cubic inch 
measures, Ans, 1522^0« 

DRY MEASURE. 

1 . In 100 bushels of wheat how many pecks, gal'- 
lons. quarts, and pints? 

Ans. AOOpe, BOOffal. 3200gts. 6400pts. 

2. In 30f* 7bu. 3pe. Ogal. 3qt. ipu how many 
pints? Ans. 15863/^/^.^ 

3* In 20 busheb, how many cubic inch measures? 

Ans. 43008. 

TIME, 

1. In 5 years, how many months, weeks, days, 
hours, minutes, and seconds? 

Ans. ^OM. 260te;. 4826irf. 43830A. 
2629800i>^t. 1577880005^0. 

2. American independence was "^declared A. D. 
1776, July 4th, how many seconds of time have 
elapsed from thence to January 1st, 1821? 

Ans. 14O4l02600*ec. 

MOTXON. 

1. In 12 signs, how many degrees, minutes, se- 
conds, thirds and fourths? 

Ans. 3^0deg. 21600mi. 1296000«fc. 
77760000^Ai. 4665600000/c?l/r. 

REDUCTION ASCENDING. 

1. In 500000 mills, how many cents, dimes, dol- 
lars, and eagles? Ans. 50000c. sOOOd. SOOD. 50 E. 
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Ans. 19 i. 190'. lyr. 5 lb. 1 

4. In 17280 grains Troy, how many pounds? 

Ans. 3/^* 

5. In 10000 grains Apothecaries weight, how 
many scruples, drajons, ounces, and poundsf 

Ans. 500SC. 166|^r. 20|^2. lib. f|-. 

6. In 5890300 barleycorns, how many leaguesr 

Anga.ioi. Om. 7f^ 36f* 1yd. 2ft. Sin. ibc. 



76 REDUCTION. 

2. In 48000 farthings, how many pence, shillings^ 
and pounds? Ans. 12000^. 1000^. 50-g« 

3. In 114488000 drams how many tons? 
Ans. 19 r. 19C lyr. sib. 14<?2. 
i Troy, how many poun ' 

A 
ms Apothecaries weigl 
>, ounces, and pounds? 
500SC. 166|^r. 20|^2. 
•leycorns, how many lea 
Anga^oi. Om. *7f. Zbp* 1yd. 2ft. 5 

7. In lOOOOdoo inches, how many mites? 
Ans. 157m. 6/w. 24j&. Sydr, 2ft. 4^n. 

8. In 340498 nails, how many yards? 
Ans. 21281yds. bqr. 2na^ 

9. In 7843245 ells English, how many yard*? 

Ans, 98040S6yds. Iqr. 

In 1 900 ells Flemish, how naany yards? 

Ans. 14i2^yds, 

In 7648476 square perches, how many acres? 

Ans. 47802J. Zqr. 36P. 

12. In 100000000 square inches, how many acres^? 

An%^2%A'.oR. 33P. 257 Jm. 

13. In 48746768 cubic itiches, how many yards? 

Ans. 1044j/^*. 21ft. 1616m. 

14. In 34676769 cubic inch measures, how^ 
many gallons, wine measure? 

Ans. 150115gaL:^qts. Ipt, ^y^. 

15. In 140049 cubic feet of stone work, how many 
perches, each 241 feet^ Ans, 5658-j^per. 

16. In 4 walls, each 110 feet long^ 2 feet thick, 
and 9 feet high, how many perches,, of 241 feet? 

Ans. S20per^ 

17. In 194746 pints of wine, how many tons? 

^ Ans. 96 r. 2Bhd. 25sal. Iqt. 

18. In 190004 quarts, how*many butts? 

Ans. 376^wf^*, iHhd. e2gal. 

19. In 1000000 gallons of beer, how many hogs- 
heads? Am,-b85lsHhd.SlSgaL 
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20. In ^00484 pints of wheat, how many bushels 
and quarts? Ans, ISGSy. l^w. OgaL,2qts. 

21. In 100000040 Seconds of time, how many 
Julian years? Ans. 32*. 2-A/. ^yW. 2d. 9h, 47mu 20sec. 

22 • 1684000 seconds, how many circles? 

Ans. icir. 107% 46', 40". 

23. In 18484000 dozens, how many common sokir 

great gross? Ans. 128361 great gross ^ \&doz* 

and 154O333c0m. gross j Adoz. 

24 If 8 Spanish dollars be an inch thick, how 

xaany would make a pile as high as the moon? 

Ans. 12165120P00D. 

25. The reservoir belonging to the^water works, 
near Philadelphia, being 31 T feet long, 168 feet wide, 
and 9 feet deep,^ how many gallons of water does it . 
contain? Ans. 3585442^^/. f-jT- 

26. An eagle is about an inch broad, how many of 
them laid edge to edge, would reach from Harrisburg 
to Baltimore, a distance of 75 miles? 

Ans. 4752000-2'. 

27* How many quarter inch blocks will fill an 

inch box? Ans. 64 blocks, 

28. In 1000 eagles, how many shares of dollars, 
dimes, cebts,, and mills, and of each an equal number?* 

Ans. 900O of each sort, and 1000 mills over. 

29. In 1 600 pounds of beef, how many messes, 
each an equal number, of 1, 2, 3, 4, 5, and 6 pounds, 
can be made of the whole? 

Ans. 76 of each, and 4/^. over. 

30# Dtxt of a ton of wine, how many jar? of 1 
gallon, i gallon, and quart, each an equal number, 
could be filled? 144 of each. 

31. In sglOOOO sterling, how many English 
crowns, guineas, moidores^ doubloons, and dollars^, 
each an equal number? 
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RULE OF THREE. 

1 . The Rule of Three is so called, on account of 
three terms being always given, to find a fourth, 
which is the answer. 

2. Some call it the rule of proportion; which 
teaches to compare lines with lines, numbers with 
numbers, magnitudes with magnitudes, &c. And 
by book 5, def. 8, Euclid, Proportion is called the 
similitude of ratios. 

3. Three terms are necessary to constitute Pro- 
portion. Def. 9, book 5, Euclid. 

4. Geometrical Proportion is that, which we use 
in all cases of the Rule of Three. 

5. When the quantities or numbers are directly 
proportional, as 2, 4, 8, 16, 

2 :4:: 8 I'^iiS^rriie 
2 

Inversely, 4 : 2 : : 16 : ?ili^=8 

4 

Alternately, 2 : 8 : : 4 : i21i= 16 

2 

24-4 X 8 
Compoundedly, 2 : 2 + 4 : : 8 : =r:8-f 16. 

Dividedly 2 : 4 — 2 : : 8 :-iz±2L?= 16— 8 

Mixedly 4+2 : 4—2 : i 16 + 8 : ^--2x16 + 8 ^ 
16—8 4 + 2 

By multi^plication 2 x 4 : 4 x 4 : : 8 :-i2lil2i5^ 16 

2x4 

By division | : | : : 8 : 1^=16* 

* For note, sec next page. 
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RULE OP THREE DIRECT. 79 

6. In each of the preceding sets of proportionals, the 
rectangles of means and extremes are equal; which 
must be so in all cases. 

*t. The Rule of Three Direct require*, that the three 
given terms be so placed, that the first may be the 
same way proportional to the second, that the third 
is to the fourth, or answer. 

8* Homogeneous quantities only, admit of proper 
comparison; from which the following rule arises^ viz, 

RULE. 

1. Write that number for the third term, which is 
of the same kind with the answer, or number sought. 

2. Consider from the nature of the question, whe- 
ther this third term is greater or less than the an- 
swer; and if greater, write the greater of the other 
two given numbers for the first term, and the less for 
the second; but if less, write the less for the first 
term, and the greater for the second; and the quettion 
is stated. 

3. The reason for stating questions in the Rule of 
Three as above, is drawn from Def. I2, book 5, Eu- 
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did; whei^ it is asserted, that of proportionals, the 
antecedent terms are homologous to one another, and 
also the consequents to one another. 

4* Method of operation: Multiply the second and 
third terms together, and divide by the first.* 



* If it should be asked why we multiply the second 
and third terms of all statements in the Rule of Three 
Direct, and divide by the first, in order to find the an- 
swer; It is only necessary to observe the following illus- 
tration^ viz. Let the numbers 2, 4, 8, and 16 be given, 

4x8 
then, 2 .• 4 :: 8 : 16, which means that —^ ~^^ 

2x16 
And 4 : 2 : : 16 *t 8, which means that — j— ~^ 

16x2 
8 : 16 :: 2 : 4, which means that — g- "^^ 

8x4 
And 16 : 8 : : 4 : 2, which means that "[5"^^ 

From the above it will be seen, that in every possible 
case, it is necessary that the second and third terms be 
multiplied, then divided hy the first, in order to find the 
fourth proportional, which is the answer. If we take the 

be 
letters a, 6, c, and d, and say, as a t b :: e : d^ -^ 

would he equal to d, and our proportion would now be 

be be be 

a : b :i e : •T=d. If --=rf, then6c=a(l,and --=d. 

Here all the values of a, 5, c, and d ad 

naturally arise from the equation 15 "^^^ 

be ad 

— =rf, and from the fact, that the T=^> 

rectangle of means and extremes be 

must always be eq|ial« S"***^ 
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SXAMPL£S. 

1, If 1 yard of linen cost 75 cents^ what will a 
piece of 30 yards come to? 

yd. yds* eta, D, cts. 
1 : 30 : : ^5 : 22, SO Ans. 
2* If 1 yard of silk cost 8^. 4d. what will 40 yards 
come to? 

yd, yds, $. d, gg s. d. 
1 : 40 :: 8 4 : 16 13 4 Ans. 

3. If 30 yards of linen cost 22 dollars 50 cents, 
what is that per yard? 

yds. yd. D. cts. cts. 

30 : 1 : : 22, 50 : 75 Ans. 

4. If 40 yards of silk cost ;^16 13^. 4d. what is 
that per yard? 

yds. yd, gg s. d. s. d, 
40 : 1 : : 16 13 4 : a 4 Ans. 

5. If 1 ell of brown holland cost 37i cents, what 
would 100 pieces, each 30 ells, come to? 

£. P. E. cts. jy. 
1 : 100x30 :: 37J : H25 Ans. 
6a What comes 100 pieces, each 30 ells, to, at 
2^. 9id. per ell? 

' E. P. R. 8. d. £ 9. 
I t 100x30 : : 2 9i : 418 15 Ans. 

7. If 100 pieces,, each 30 ells, cost 1 1 25 dollars,: 
required the price of an ell. 

P. E. £, D. cts. 
100x30 : 1 :: 1125 : 37^ Ans. 

8. If 100 pieces of brown holland, each 30. ells,, 
cost ;f418 15*., how much per elL^ 

P. E. E. £ 9. s. d. 
100x30 : 1 :: 418 15 : 2 9^ Ans. 

9. If flour sell for 10 dollars 12^ cents per barrel^ 
how much would' 1000 barrels come to? 

bl. bl. D. cts. D. 

1 V 1000 ;: 10, 12^ : 10125 Ans. 
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10 If flour sell for ^3 15*. Hid, per barrel, wbat 
would 1000 barrels come to? 

bl. hi. S s. d. . £ s. d. 
1 : 1000 : : 3 15 lli i 3796 17 6 Aris. 

11. If 1000 barrels of flour sold for S10125 how 
much per barrel? 

N. bl, • B. D. cts. 
1000 : 1 :: 10125 : 10, 12J Ans. 

12. Paid for 1000 barrels of flour, ^^3796 17*: ed^ 
what did it stand me per barrel? 

bl. bl. S B. d. £ s. d. 

1000 : 1 :: 3796 17 6 : 3 15 Hi Ans. 

13. If 1 bushel of wheat be worth gl, SOcts* how 
much would 1500 busheTs be worth? 

bu. bu. D. cts^ £>. 
1^ : 1500 : : 1, 50 : 2250 Ans. 

14. If 1 bushel cost 1 l*i od.y how much would 
1500 bushels come to? 

bu.. bu. s. d. 3§ s. 
1 : 1500 :: 11 3 : 843 1^ Ans. 
is. If 1500 bushels cost ;f 843 15*., what did it 
stand per bushel? 

9ir. bii. £ ^* ^* <t 
1500 : 1 : : 843 15 : 11 S Ans. 
16. If a man spend one day with another Si, 7Sct^ 
how much would his e^&penses amount to in 20 years? 
d. d. T. ly.ct^. D. cts, 
1 : 365ix20 : : 1, 75 : 12783, 75 Ans. 

17- If a poor man saves a quarter dollar per day^ 
for 20 years, how much would he then be worth? 

d. d. T. cts. jD. cts. 

1 :-365ix20 : : 25 : 1826,25 Ans. 

18- If a merchant in trade dears, one day with 
another, S5^ 50c^*. for 20 years, what is he worth? 

d. d, T. D, cts. ZK cts. 
1 : 365ix20 : : 5, 50 : 40177, 50 Ans. 
19. Suppose a man's estate would last him 20 
years, and support a daily expense of S2, what stock 
did he commence his expenses with? 
d. d. T. D. D. 



1 : 365ix20 :: 2 : 14610 Ai 
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20* If ft man spends, one day with another, 6ic^r. 
for 49 years, required the amount of expenses. 
d. d. T. cts. D* cts, m. 
t : 365|x49 : : 6^^ • 1118, 57 8 Ans. 
21. If the hind wheel of a stage turn once on 18 - 
Teet of the road, how often will it turn in running 
from Harrisburg to Pittsburg, which is 1^6 imiles? 
ft* m* ft. turn, turns. 
18 : 186x5280 :: 1 : 54560 Ans. 
22* In common flush water, the Susquehanna, op- 
posite to Harrisburg, moves at the rate of 5 miles an 
hour; at which time the river will average a mean 
depth of 6 feet. It is therefore required to deter- 
mine the number of cubic feet of water which would 
pass the town in a year, provided the mean depth re- 
main the same, and the breadth | of a mile. 
h. d, breadth def.dis.prJi. cubic ft. Ans. 
1 : 365^ :: 3960x6x5280x5 : 5498596224000 

23. If one cubic foot of water weighs 64*^*, how 
many tons are contained in 5498596224000 cubic 
feet? 

ft. ft. Ih. r. C.q.lb. 

1 : 5498596224000 : : 64 : 157102749257 2 3 12 

24. If Si 00, in a year's time, give g6 interest, 
what amount of interest will gl 000000 give in the 
same time? 

D. D. D. in. D. in. 

100 : 1000000 : : 6 : 60000 Ans. 

25. A drove of 300 head of cattle crossed the 
bridge at Harrisburg, at 3 cents per head; required, 
the toll. 

head, head* cts. cts. D. 
1 : 300 : : 3 : 900=9 Ans. 

26. A grazier charged sd. per head for pasturing 
550 cattle one night; required the bill of pasturage. 

head. head. d. gg s. d. 

1 : 350 i: 5 : 7 5 10 Ans. 

• 62ilb. is the Weight of pure water per cubic foot- 
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27. A farmer sold 40 bullockS| at ^gll 5^ eaoh; 
required, their whole price. 

bu. hu. £ s. £ 
1 : 40 : : 11 5 : 450 Ans. 
2B» J^or how many dollars should a check have 
been drawn^ to pay the above sum? 
£ £ B. cts. D. 
1 : 4o0 : : 2, 66| : 1200 Ans. 

29. If 1 J bushels of oats cost 37 J cents, what will 
400 bushels come to? 

bu* bu* cts* D. 
U : 400 : : 374 : 100 Ans, 

30. If a herring and a half cost three half pence, 
how many could I buy for 11^.? 

J. d* her, her* 

14 : 11 :: IJ : H Ans. 

31. If 7 yards of cloth cost 49;^., what would 11 
pieces, each 77 yards, come to? 

yds, piBh yds. s. s, £ s, 

7 : 11x77 :: 49 : 5929=296 9 Ans. 
32< A piece of broad cloth, containing 38 yards, 
cost S5l90, how much per yard? 
yds* yds* D. D. 
38 : 1 : : 190 : 5 Ans/ 

33. If 20 pieces of linen, at 3s. per yard, cost 
^100, how many yards to a piece? / 

iS. £ yd. yds. yds. 

5 z 100 :: 1 : 400= the whole, & 1jV = 20pr. piece. 

34. Bought 100 ells of brown holland for jf 25, and 
a piece of Irish linen the same length at Ss. 44* per ell 
English; how many ells English was the length of 
the piece? 

As the ell English is to the ell Flemish in the ratio of ^| 
E.F. E*E. 
5:3:: 100 : 60 Ans. 

35. What tax will an estate pay, which is. valued 
at 514000, when 3 Jcf^. are a^sesed on the doUan^ 

D. D. cts. JX 

1 : 14000 : : 3* : 490 Ans. 
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36. A ihefchaQt finds, after reckoning bis expen- 
ses, losses, and other contingencies^ that he cannot 
venture to lay more thdn 15 per cqat on his mer- 
chandize; what should he sell an article for, which 
cost 835? 

aD. -D. D. D.cU. • 
100 r 15 :: 35 : 5,25 gain; therefore, 
a5 + 5, 25 = 2540, 25 Ans. 
37» ff the selling price of an article, at 15 per 
cent advance, was 840, 25; required, the prime cost. 
D. D. B. B.cts. B.cts. 
100+15 : 15 :: 40, 25 : 5^-25 gain; therefore, 

40,25 — ^5,25=835 Ans. 
38.x What should cloth sell for, which cost 85, 50 
per yard, when 1 add 20 per cent advance? 
i). D.cts. D. D.cts. 
too : 5, 50 : \ 20 : 1, lo=radvance; therefore, 

5, 50 + 81,10=86, 60cf^. Ans. 
G9. Bought an artkle for 8100, which will bear 
25 per cent profit; how should I sell it? 
D. D. D. D. 
K)0 : 100 : : 25 : 25 advance; therefore, 
100+25=8125 Ans. 

40. If a mercbai^t retail 840000 worth of mer- 
chandize in a year, at I2i per cena dear profit; re- 
quired, the whole gain. 

i>. D. D. cts. D. 

100 : 46000 : ! 12, 50 : 5000 Ans. 

41. If a merchant lose 3i per cent, on 8IOOOOO 
worth of merchandize; required, the whole loss. 

D. B. B. cts. B. 

100 : 100000 : 2 3, 50 : 3500 Ans. 

42. Au Iron*master Wows ^ furtiace constantly for 
two years, and casts three tons of pigs every eight 
hotirs, and these pigs sell for 830 per ton; what 
weight of pigs were in the whole, and what the price? 
h. d. h. h. h. h. T. T. 

^ : 3654X2 :: 24 : 17532 & 8 : 17532:13:65744 

T. r. B. D. 
-«= whole weight; & 1 : 6574^ : : 30 5 19737=prke. 
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43. If a lorgc work 500 tons df bai* iron 10 a year, 
bow much wo^d it «eU for akogctber^ provided it 
would comtnaQ^ 0120 per ton? 

T. T. D. D. 
1 : 500 : : 120 : 60000 Ans. 
44* If iron sell for a five penny bit per poiind; re- 
quired, the price of 19C Zq. 17i*. 

lb. C. q. lb. d. £ s. d, 

1 I 19 3 in J : 5| : 4r 12 2tV Ans. 

45. If 1 pound of broirn sugar retails for 2. cents 
more than it cost; required, the amount of profit on 
selling 10 hogsheads, each loC. gross weight. 

lb. lb. C. lb. cts. J). 

1 : 112X10X10 :: 2 2 224 Ans. 

46. A person failing in trade, gives up bis j^o- 
perty for the use of his creditors; how much is paid 
on Uit dotlar, when the amount of debt was 11544000, 
and property 810000? 

jD. D. V. cts. 

14000 : 10000 : : 1 : 7l| Ans. 

47. The victualler of an army provided 4(M05lbs» 
of beef, to be distributed, 9lb8. to a mess of 6 men; 
required, the number of men. 

lb. lb. M. Men. 

|=:1| and 14 i 40005 : : 1 : 26670 Ans. ; 

48. The commander of a ship of war, laid in 
136875/^. of bread for a six month's cruise; how 
many men had he on board, when each man had lib. 
per day? 

days. .</. lb* lb. 

1824 : 1 :i 136875 : 750 the daily ration of 
bread, conseqi^^ndy he had 750 jnen on board. 

49. Suppose a crew of 150 men at se^ were put 
upon short allowance of water, eacb man a pint per 
day; how long would 2 casks, each containing lOO 
gallons, last them? 

M. M. gal ca. fits. 

150 z 1 :: 100x2 xa i lO| pints each, and 
as a pint per day Dtras the proper ration, it would last 
them lOj days. 
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50. li.tbt ratio (rf 10 to l l)e |€$ required, the 
rattaof ^ to 3« 
10 : 1= Y^ss lO, therefore, 2 : 3=^r?atio required- 

OF CONTRACTED OPERATIONS. 

CASKTl. / " . ■ 

If the; first term be a multiple, or a part of the se- 
cond, the third will be a like multiple, or a part of 
Ae fovirth; and the answer will be found by muTtl- 
plicatioa or division^ 

1. Boa|^ t5 y sards of liocafbf ito,L what would 
225 y»ds of the same cost? 

yds^ . yds. jL)* 
tSytS I 225 r t » 

-^ i. JDv 

It 15 :: 9 : 135 Afas. 

2. Bought 11 bushels of saltfbr.Ss; what would 
121 bushels come to at the same rate? 

tiu biu D* 
11)11 : 121 :: 8 
> ^^ — , XK -' 

1 : 11 i: 8 ; 88 Ans. 

3. If 30 yards of broad doth codi ^£39 12*. 6</.r 
how much should I have paid for 6 yards* 

yd^. yd$. ^ s. d^ 
6)30 : 6 s : 39 12 6 

.— .,« ,g s. d: 

5 : 1 : : 39 1^ 6 : 7 18 6 Ans. 

4. If 30 bushels of wheat coat 8^» how mueh 
would pay for 900 bushels? 

bu. bu* Dm 
S0)3O : 900 : : 40 

Z). 

1 : 30 : : 40 ; 1200 Ana. 
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4. If a coat pattern, of 24 yard», superfine doth^ 
cost SS30, what would a piece xontaining 30 yard» 
come to? yd^* yds. B* 

2j)2i : 30 : : 30 

.^,, ^ D. 

1 : 12 : : '30 : 360 Ans. 
It is evident from the abov(?, that in many cases, 
operations in the Rule of Three may be abridged;, 
for r : 49 : : 9 : 63 gives the same result only, 
which 1 : 7 : : 9 : 63 doet; because 49 is the si^mc 
multiple of 7> that 7 is of l, 

CASE 2. 

If, when part of the iirst term is added to or sub- 
tracted from the first, the sum or remainder be equal 
to the second-^r^ moltipic of the secQixd-«>ar a pait of 
the second; then accordingly a like part of the third 
term being added to, or subtracted frcmi the third, 
the sum, or (he remainder, v^ill be equal to the fourth^ 
term^-^-a like multiple of the fourth— ^r a like part of 
the fourth* Hence the answer is already found by 
case first of this, rule.. 

EXAMPLES, 

1. When the interest of a Certain sum of money 
for 60 days is 285, 32c/tf., what is the interest of the 
same ?um for 75 dxys. 

d. d. D. cts, 
60 : 75 :: S5, 32 
i of 60= 15 21, 33cai of 85, 32. 



7S- gl06,65 Ans. 

2. When 24 yards of linen cost ^§9 \Zs. 4^. how 
much must I ps^ for 21- yards of the same? 
yds. yds. ^ s* d: 
24 : 21 :s 9 13 4 J^ s. d. 

I of 24= 8 14 2=;ai0t9 13 4 

21 -g8 9 2 
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3* If 64 tons of iron sold for 276BO^ how mucb 
should 8 tons of the same sell for? 
T. T. D. 
64 : 8 : : 7680 D. 

\ of 64« 8 96a*s.| of 7680 

8)56(7 7)6720 

S960 Ans. 
That is, 64 minus ^ of itself, is to 89 as 7680 minus 
4 of itself is to the answer^ and because 8 measures 
56 and 8 both, the proportion stands lastly 
7 : 1 : : 6720 : 960 Ans. 

CASfi S. 

In other cases reduce the first and second terms to 
fhe same denomination, air3^ consider them as pure 
numbers; then the product of the second and third 
terms, divided by the first, gives the answer in the 
denomination of the third term. 

If iC. of sugar cost gi7, what must I pay for 
13C 3y. 14/*. 

C. C. q.lb. D. 

1 : 13 3 14 :: 17 

4 4 



4 
28 


55 

28 






454 
110 


, 


112 : 1554 
16 : 222 . : 1 
8 J 111 ::: 17 i 235, 874 Ans. 
Eivlike manner all cases of this kind may be donr 



90 



RULE OP rnuwi inverse. 

1. Inverse, ormvetted. Proportion, is generally 
defined by writers ^ Arithmetic -to be such, that 
more requires /es*, or Jess requires more; more re- . 
quires less^ is When the third term is greater than 
the first, and the fourth less than ^he second. 

2. Less requires more^ is when ihe tjbird term is^ 
less than the first, and the fourth greater than the 
second* These definitions ng^y be illustrated by the 
following problems^ viz. JU* in 10 days, 8 men can 
perform a piece of work, in what time could 40 men 
do the same? ^, j^^. jff^ ^. lOxB 

Solution* 10 : 8 : : 40 : 2 or — T7r = 2 Ans. 

40 

Prob» 2- If 8 men cax^ perform a piece of work in 
10 days, how many men. would be required to per- 
form the same in 2 days? 

M. d. d. M.. 8X10 
SoluUon 8 : 10 : : 2 : 40 or -—- — =40 Ans. 

3. By the common methods given in the books, 
the above statements are correct; but are not so in 
fact. 

4. In solution l, we p^rceive^ that more requires 
less; for 10 days require 2 days; and in solution 2. 
Mss requires more; for 8 men require 40 men. 

5* The three given numbers in each problem, as 
they stand, are by Prop. B. book 5, Euclid, in In- 
verted Proportion, because the third is to the second^ 
^as the first is to the fourth; that is, 

M, M. d. d. d. d. M. M. 

40 : 8 : : 10 : 2 and 2 : 10 : : 8 : 40 

* The above might answer for a stating, if the object 
of proportion was abandoned; but in all cases of the Rule 
of Three, ledtimate proportion shoold be preserved, 
when the solutions are by no means rendered more 
difficult. nr^r^^v 
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wltich is^liie correct meihod of stating themi for by 
Prop» 16, book 6, Euclid, the rectangles of means 
and extremes will be equal; for 40x2=8 X 10, and 
2x40=10x8, which is not the case with the two 
first statements. By statements 1st and 2d, the an- 
swers are found by multiplying their first and second 
terms together, and dividing by the third. 

6* By statements 3d and 4th, the answers are 
found by multiplying the second and third terms 
together^ and dividing by the first; ' which is in fact 
^multiplying the same terms together, and- dividing 
by the same divisors as beforet but the order of state- 
ments 1st and 2d, follow the order of the terms as 
they stand in the Problems, and accord with the opi- 
nions of most writers on Arithmetic, in which they 
are' evidently mistaken^ 

T. In order to do away all abiguity about stating 
questions in Direct or Inverse Proportion, let the 
first rule given for stating questions in the Rule of 
Three Direct be strictly adhered t6, and no possible 
difficulty can arise in eitheri homologous terms will 
then always come together in comparison, which is 
strictly mathematical. 

EXAMPLES. 

1. How much mu^iin that is § of a yard wide will 
line 61 yards of stuff that is i| yards wide? 

qrs. yds^ yds. yds.q, 
t : li :: 6f : 15 3 Ans.' 
Th?it is, as the breadth of the required piece, is to 
the breadth of the givejn piece; so is the length of 
the given piece, to th£<t of the required piece. 

2. How many yards of carpeting 22 feet wide, will 
cover a room 18 feet by 16? 

yd. ft. ft. ft. ft. yd. yds.q.na. 
1=3x21 : 18X16 : : 1 : 34 3 2/x Ans. 

3. Suppose I lend my friend ^§350 for 5 months, 
he promising the like kindness; but when requested, 
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can spare Imt §§125; how long may I keep it to ba- 
lance my favour? 

£ £ M. M. 

125 : 350 : : 5 : 14 Ans, 

4. Suppose 450 soldiers are in a garrison, and. 
their provision^ are calculated to last but 5 months; 
how many must leave the garrison, that the same 
provisions may be sufficient for those who remain, 9 
months? 

9:5:: 450 : 250 the number who are 
tastay; therefore, 450 — ^250ais300 Ans. 

5. If a man can perform a piece of work ia 15 days 
of 12 hours long, in how nmny days of 10 hours long 
can he perform the same? 

h. h. d, d. 

10 : Ife :: 15 : 18 Ans. 

6. If a piece of land 40 rods long and 4 broad 
make an acre, how wide must it be, if only 1^9 rods 
long, to make an acre? 

R.l. R.L R.b. R,b,ft. in. 
19 : 40 : ; 4 : 8 6 ll^V Ans. 

7. If when wheat is 6*. per bushel, the twope»iyr 
loaf weigh 10 ounces; what ought it to weigh, when 
wheat is 7s, 6t/.per bushel? 

s. d, s, oz. oz, 

7 6 : 6 : : 10 : 8 Ans. 

8. There is a cistern, having a pipe that will emp- 
ty it in 6 hours; how many pipes of the same capa- 
city will empty it in 20 mintes? 

mi, h, pi. pipes, 
20 I 6 : : 1 : 18 Ans. 

9. If 4 men can tlirash 20 bolls of wheat in 6 
days, 12 hours long; how many will be required t^ 
do the same in an hour? 

A. d. h. M. M. 

1 : 6x12 : : 4 : 288 Ans. 

10. If 9 persons can eat 100 loaves of bread in 15 
daysj allowing 3 nieab per day; how msmy wbuld be> 
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required at the same rate of eating, to consume the 
100 loaves at a meaU 

meahneals per. per^ 
1 : 45 : : 9 : 405 Ansv 



BOXJBLE IIULE OF THBEK, 

OR RULE OF FIVE. 

1. la the Double Rule of Three, there are five 
terms given, to find a sixth, which is the answer; 
irom this circumstance it is called the Rule of Five* 

2. If \ve u^e two statmgs in the Rule of Three, to 
resolve questions which belong to the Rule of Five, 
we may then call it the Double Rule of Three. 

3- If men, horses^ &c- are given to perform work, 
journeys^ &c* or money to produce interest, and time 
ior those performances also given; the rule for stating 
(jueations, where five terms are given, is as follows, viz*. 

&ULE. 

1* Place the principal agent on the left, time next 
on its right, and the remaining name to the right of 
the last. 

2* Place like names under each other, and a blank 
will stand open under that term which is of the same 
name with tlie answer. 

3. If it BO happens that the blank is foun4 under 
the first or second term, the third and fourth are 
multiplied together for a divisor^ and the remaining 
three for a dividends 

4« If the blank should fall; under the third term, 
the first and second terms are multiplied together for 
a divisor, and the remaining three for a dividend. 
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tn, 

5, 33| Ans* 


SO, 


: 5, 33j Ads. 


ti. 


m, in. 
t : 4 : 5, 33 J 
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1. If 2750, in 9 tnonths, ^ain $30 interest; how 
much interest will SlOO gain m 12 months? 

/)• m. in* 

750 . . 9 . . 30 
100 .. 12 
prin* time prin, time 
Therefore, 750x9 : 100x12 :: 

Some8tatethus:"^}:^J^{: 

pr. pr. in. in. ti. 
Or, 750 : 100 : t 30 : 4 aaia 9- 

2. If BfSOj in 9 months, gain 830 interest; in 
wbtt time will SlOO gain S5, 33^^* interest? 

D. i». i)» .. 
750 . . 9 . . 30 

too 5,33^ Therefore^ 

pt» in* pfm i2}« tn* tn* 

t00x30 • 750x5,53^ 1 1 9 : 12 Ans. 

3. If S750, ia 9 months, gain 030 interest; what 
principal will gain 85, 33^ct5. interest in }2 months? 

2). m,^ in* 
750 • . 9 . . 30 

12 . . 5, 33^ Therefore, 
tn* ifU m. m, pr* pr* 

12x.aP ; 9X5,33^ 11 7S0 i 100 Ans. 
4* If a company of X2 men spend 290 in 11 4^3's, 
how long will S900 last 30 men at the same rate? 
m. d'. B. 
12 .. 11 .. 90 
30 900 Therefore, 

fii* D. m. S* d. d. 

30x90 : 12X900 :: 11 : 44 Ans, 
5. If in 11 days, 890 be expended by 12 mcnv 
how many men can spend B900 in 44 days? 
m. d. D. 
12 .. 11 •. 90 

44 .. 900 Therefrre, 
D. d* J), di m* m* 
90x44 : 900X11 :: la : 30 An*. 
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^. If 12 men can spettd 896 in li days, how many 
fioUats can 30 men spend in 44 days? 
HI, d» J}* 
12 .. U . 90 
SO . . 44 Therefore, 

in. d. m. A D. D. 

12X11 : 30x44 :: 90 ; 900 Aos. 
7. If 3 men, in 4 days^ mow $ aCfrcs; in what time 
can 6 men mow 7 acres? 
m* d* j8* 

S.«4.«5 : ^, HI* •A, tn, d» d* 

6 7 Therefore, 5x6 : 7x3 ••: 4 : £| Ans. 

8* If 12 men can mow 20 acres in 5 days, of 12 
hoars long; in what time can .5 men mow 10 acres, 
when the day is 13 hours long? Ans* s-fj- days. 



CONJOINED PROPORTION, 

OR THE RULE OF CHAIN, 



Is used when the coins, weights, or measures of 
several countries are compared in the same question, 
and it is the joining of many proportions together; 
and by the relation which several antecedents have 
to their consequents, the proportion between the first 
antecedent and last consequent is discovered, as well 
as between the others in their severed respects^ 

CASE 1. 

When it is required to find how many of the first 
sort of coin, weight, or measure, mentioned in the 
question, are equal to a given quantity oi Uie last^ 
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!• Place the numbers alternately, that is, the ante- 
^redents on the left hand, and the consequents on the 
right. 

2* Let the last nutnber stakid on the left; multiply 
the left hand column continually for a dividend, and 
ihe right hand column for a divisor; divide, and the 
quotient ^ill be the answer. 

EXAMPLE. 

1. Suppose 100 yard$ of Aa^erica=»lOO yards of 
England, and 100 yards of EpglandasSO canes of 
Toulouse, and 100 canes of ToulouseaslGO ells of 
Geneva, and 1 00 ells of Genevans 200ells of Ham- 
burg; how many yards of America are equal to sy9 
ells of Hadibnrg? 

Antecedents* Consequents. 

100 of America == 100 of England, 
a 00 of England as 50 of Toulouse. 
100 of Toulouse a= 1 60 of Geneva. 
100 of Geneva as 200 of Hamburg. 
379 of Hamburg. 

100xl00xl00xl00x3r9 _ 579x5 ^ J 

The above may be cancelled, by striking equak 
from both sides; for instance, if any number on the 
left be equal to oi\e on tlie right, both may be stricken 
out; if a number on the left "be a mtiltiple of its op- 
posite on the right, strike out both, but reserve to 
such left hand num^ber its quotient divided by thfc 
right hand number. When all are thus cancelled, 
work with the remainders, and you obtain the same 
answer as though you worked with the whole. 

Note. ^ In Practice the cancelled numbers are 
marked widi a dash drawn across them. 
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CASfi 2. 

2. If B2 bushels at London s 27 muddles at Am- 
sterdiini, and 27 muddles at AmsterdamaB 19 settiers 
at Paris, 38 settlers at Pariss=:65 vertcels at Antweq>« 
65 verteels at Antwerp^^iCH hanegas at Cadiz, 52 
hanegas at Cadiz3r:216 alquires at Lisbon; how 
many alquires at Lisbon, are equal to 410 bilsheb at 
Londonf 

27= 19 
38=: 65 
6S=104 m 

52:=^216 27x19x65x104x216x410 ^^^ 

. >_ ' — 8g21o 

"^^O 82 X 27 X 38 X 65 X 52 

X 5 = 1080 alquires ^. Lisbon, equal 410 bushels at 
L<mdon. 

Note. In case 2, the last number is placed on 
the right, on account of the nature of the demand* 



FBACTI0N8, 

USUALLY CALLED VULGAR. 

1. A fraction is defined to be part of a quantity. 
(Mathematical Correspondent, page 1170, 

2. ^antitz/j is magnitude and its various parts, 
expressed by means of some known measure, consi* 
dered as an infinitely divisible unit. 

3. The parts of quantity are expressed by means 
of numbers, pljEured in a particular manner, thus, ^9 
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4» When a quantity is supposed to be divided icto 
four equal parts, i expresses the fourth part of it; 
iy half of it; and f , three fourths of it. 

5. The figure above the line, is called thi* tmme-- 
rator, because it points out the number of the parts 
of the quantity; the figure below the line, is called 
the denominator, because it designates the number 
of parts the quantity is divided into. 

6. Such expressions as i, J, |, &c. viz. all expres- 
sion's which have the greater number below the line, 
are called proper fractions. 

7. All expressions as, |, 4» h ^^' whi(ih have the 
greater number above the line, are called improper 
fraclipni. 

8. Expressions, such as i of 4, 3 of 4, &c. are 
called compound fractions. 

9. Expressions, such as 2i, 3i, 7^y &c. are calleS 
mixed fractions. 

10. The above, comprises the principal forms m 
use, in tommon Aritbmetic. 



REDUCTION OF FRACTIONAL EXPRESSIONS. 



By Reduction, we change the given forms of frac- 
tions, to others, more simple or more complex. , 

CASE 1. 



1 . To reduce fractional expressions to their lowest 
or simplest terms, ihe rule is; divide th^ greater term 
by the less, the less by the remainder, the last divisoi- 
itill^gain, until nought remain. 

"2. by that which divides and leaves nothing, di- 
vide both terms of the given fraction, and the thinjf 
is done. 
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EXAMPLES. 



1. Redace 4||^ to its lowest terms. 
UperatioD. 336)896(2 



672 

224)356(1^ 
224- 

We find that 112. divides without 112)224(2 

leaving a retnamdtir. 224 

• Therefore, 112)|4§-(I -^"S. 
2* Keduce xViVi ^^ '^^ lowest terms. Ans. |J-J. 
3, Ktjdiice 1^^ lo its lowest terms. Ans, -j^^, 

4* Reduce 4^44 |rif to its lowest terms. 

Arm 8^16 3 

Note. If both terms of the given fraction end 
with cyphers^ strike equals from both, and proceed 
with the remaining parts as before. 

5, Reduce |4§v^ ^^ ^^^ lowest terms. 

Optrration. -J|IU?-=1t Ans/ 

6. Reduce |||^^ to its lowest terras. Ans. -jy^y. 

CASE 2. 

1. This case requires a method of reducing a com- 
pound fraction to a single one. 

2. To do this, multiply together all the numera- 
tors, for a new numerator, and all the denominators^ 
for a new denominator; reduce this new fraction to 
its lowest terms, and the thing is done. 

EXAMPLES. 

1. Reduce ^ of f of i% to a single fraction. 

Operation. |xf XtV=t|7=t Ans. 
2« Reduce §- of | ot 4 to a single fraction. 

Ans. |. 

3. Reduce f of ^ of 4- to a single fraction. 

Ans. |. 
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100 REDUCtlON OF FRACTICflS'S. 

4- Reduce ^ of | of ^ of 19 to a single fraction. 

Ana. fj. 

1 . This case requires a method of reducing whole 
and mixed numbers to improper fractions. 

2. If the whole number has no given denominator^ 
a unit written underneath must be the denominator. 

3. If the whole number has a given denominator^ 
multiply such number by it, and the product will be 
the numerator to the, given denominator. 

4. If a fraction be annexed to the whole number^ 
multiply the whole number by the denominator of 
ibe fraction, and to the product add the numerj^tor 
for a new one, which place over the denominator of 
the given fraction, and the thing is done. 

, EXAMPLES. 

1. Reduce 12,27, and 176, to fractions whose 
denominators shall be l. Ans. y, Yi *"^ *t*« 

2. Reduce 49 to a fraction, whose denominator 
shall be 13. Ans. W- 

3. Reduce 4^ to an improper fraction. Ans« y . 

4. Reduce 145|-y to an improper fraction. 

Ans. «|^3 

CASE 4. 

1* This case requires a method of reducing an im- 
proper fraction to its equivalent, or proper terms. 

2. To do this, we must divide the numerator by 
the denominator, the quotient will be the whole part; 
if a remainder be left, place it over the denominator, 
and it will be the fractional part. 

EXAMPLES. 

1. Reduce y to its proper terms. Ans. 3f . 

Operation. 3)ll(3| Ans. 
9 
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2. Reduce ^^^^ to its proper terms. Ans. 6r|4- 

3. Reduce *4|^ to its properterms. Ans. 86yV* 

4. Reduce Wt ^^ *^ proper terms. Ans. 42||. 

CASE 5. 

1. This case requires 'a method of reducing frac- 
tlohs of different denominators, to fractions of the 
same value, that shall have a common denominator. 

2. To do this, we must multiply each numerator 
by all the denominators but its own, for a new nu- 
merator, and all the denominators for a> common de- 
nominator, and the thing is done. 

BXAMPLESft 

t. Reduce |, \^ and -xV to a common denominator. 
Operation. 3 x 12 x 10=3603= 1st new numerator. 
llX4xlO«=440«=2d. 
rx4Xl2s=336«3d. 
4 X 12 X 10ss480rs common denomina- 
tor. Therefore the required fractions are, || J, ||^, 
and m- 

The same may be done as follows, viz. 
2)4, 12, 10 



2)2 6 5 



5 
3 



^22i3 = 45 « 1 st numerator*^ 
15 4 

_^ ?22<ii«55=2d. 

12 



30 



60 xr 



2 ^J:^2LL^42^3i. 

10 

60 common denominator. 
Therefore, J^, ii\ and || are fractions of the same 

value with the former. og zed by Google 
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2. Reduce ^, 4, |, and -J of ^ to a commcm denomi- 
nator. Ans, ^jVW ifVrV. 'ffVirV^ /A^if- 

3. Reduce hh ii hh a>id | to a common deno- 
minator. 

« . .^"3'- P^*' ^*' ^^*' ^-^^ *^*' ^i^* 

4. Reduce |, f, 7, |, f , and \^ to a common de- 
nominator. 

Ans. i^iH) mi*. 4*iu> im»5 MiH> liH*- 

CASE 6. 

}. This case requires a method of reducing frac- 
tions of one denomiaaticHi to another, retaining the 
same value. 

2. To do this, when any parts of a shilling, pound. 
Sec. are given, to be reduced to the fraction of a gui- 
nea, half eagle, &c. reduce both to the same name, 
place the lesser over the greater, and you have the 
fraction required. 

3. If any parts of a pound, guinea, &c. be given, 
to be reduced to the fraction of a shilling, penny, &c. 
proceed as before, and the thing is done. 

EXAMPLES. 

I0 Reduce 3 of a shilling to the fraction of an 
English guinea. 

Operation. 4xl2=V=9rf. 

1 guineaxSl Xl2^252d. therefore, Tf|ipr=^V»^^c 
fraction required. 

2. Reduce ^^^ of a »g to the fraction of a penny. 

Ans. If^. 

3. Reduce i of a dollar to the fraction of an eagle. 

Ans. 77^* 

4. Reduce -J- of a cent to\he fraction of a dollar. 

Ans. Yvz^' 

5. Reduce -^^ of a guinea, Pennsylvania currency, 
to the fraction of an eag^e. Ans. tVAV 
^ 6. Reduce |- of a grain to the fraction of tf pound 
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7. Reduce |^ of a pound Avoirdupoise to the frac- 
tion of a dram* Ans. *4 Vr. 
8* Kedttce tt ^ ^ pound to the fraction of iC 

Ans. -rfjC. 

9. Reduce -^ ot a league to the fraction of a pole. 

Ans. yp. 

10. Reduce H of a jard to the fraction of a nail. 

Ans. \ffna. 

11. Reduce -H of a gallon of iivine to the fraction of a 
hogshead. Ans. ^ Hhd. 

12. Reduce ^ of a barrel of ale to the fraction of a pint. 

Ans.^VS=19Hl»ots. 
IS. Rednee j| of a ehaldron to the fraction of a bushel. 

- Ans H^^Sl^. 
14. Reduce ^^ ^^ ^ ^^^^ ^^ ^^ fraction of a second. 

Ans. ^^^^^sec. 

CASE 7. 

This case requires a method of finding the proper 
quantity or value of a fraction in money, weights, 
measures, &g. 

RULB, 

Multiply the numerator of the given fraction by 
the parts of the money, weight, or measure unit, to 
which It belongs; divide that product by the denomi- 
nator when the first part is multiplied by; if any 
thing remain, multiply the next part, divide as befbre,^ 
and so proceed to the last, and the. thing is done. 
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EXAMPLES. 

1. Reduce the -^j of an eagle to its proper value. 
7 

13)ro(5ZX. 
65 



10 

13)50(3^- 
39 

11 
10 

13)ll0(8c. 
104 

6 
10 

13)60(4m. 
52 

8 

2. Rieduce | of a dollar to its proper valqe. 

And. S7ictS'. 

3* Reduce -^^ of an English guinea to its proper 

value. Ans. Ss. 9d. 

4. Reduee ^ of a moidore, Pennsjlvania currency, to 
its proper value. Ans^ -^2 Os. 6d. 

5. Reduce ^ of a pound Troy to its proper value. 

Ans. 10o2?. lOdtct. 

6. Reduce f| of a ton to its proper vialue. 

Ans. 14C. %. iStt. lOfoa?. 

7. Reduce i^ of a league to its proper quantity. 

Ans. 2»u 5/, 24^. 
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B. Reduce || of an ell English to its proper autntity. 

Ana. lyi. Oq. Sna. 
9* Redace 77 of a hogshead of wine to its proper qoan* 
titj. Ans. STgtU. ^irf^qU. 

lo. Reduce -J |^ of an acre to its proper quantity* 

Ans. sic. 2^p» 

CASE a 

This case requires a method of reducing money^ 
weights, and measures, to tractions. 

KULE. 

Reduce the given quantity to the lowest name 
mentioned, for a numerator, under which put those 
contained in an unit of the integer for a denomina- 
tor; reduce this frs^tion to Its lowest terms, and the 
thing is done* 

£XAM?LBS> 

1. Reduce 6«* %d* to the fraction of a pound. 

g. Reduce 2f 9^. 8c. to the fraction of an eagle. 

Ans. ^ofaneag;le. 

3. Reduce ZC. 37. 20/i. to the fraction of a ton. 

Ans. H ^ ^ ^^"^ 

4. Reduce 3 R* 36/. to the fraction of an acre. 

Ans. II of an acre. 

CASE 9. 

This case requires a method by which fractions 
may be reduced from one denomination to another 
of the same value, having the numerator of ihe re- 
quired fraction, given. 

RULE., 

As the numerator of the given fraction 
Is to the denominator; 
So is the numerator of the intended fraction. 
To its denominator. 
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EXAMFLBS* 

1 . Reduce f to a fraction of the same value^ whose 
Rumerator shall be 15. 

Operation. 3 : 4 :: 15 : 20 Ans. and ^f^^ the 
required fraction. 

2. Reduce t^- to a fraction of the same value, whose 
numerator shall be 90. Ans. •^. 

CASE 10. 

This case requires a method of reducing fractions 
from one denomination to another of the same value, 
having the denominator of the required fraction given.. 

. RULE. 

As the denominator of the given fraction^ 
Is to its numerator; 

So is the denominator of the intended fraction^; 
To its numerator. 

EXAMPLES. 

T. Reduce I to a fraction of the same value^ vvtvose de* 
nominator shall bis 20. 

Operation. 4 : 3 :: 20 : 15 and ^f Ans. 

2. Reduce 4i to a fraction of the same value, wh^e 
denominator shall be 60. Ans. 55^ 

GASBll. 

This case requii-es a method of reducing a mixed 
fraction, of the following form, -^ to a sioiple one. 

RULE. 

Multiply each term of the principal fraction by the 
denominator of that annexed, for the like term of 
the simple fraction, adding the annexed numerator 
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to the product of the term to whkh it belongs, and 
the thing is done. 

:examplbs. 

42'' 

1 . Reduce — ^ to a shnple fraction^ 

2. Reduce -^ to a simple fraction. Ans. ||. 



ADDITION OF FRACTIONS. 



KULE. 

1. Prepare the given fractions, by reducing them 
to a common denominator, (if necessary,) add the 
numerators together. 

2. Divide their sum by the common denominator, 
and the thing is done. 

EXAMPLES. 

!• Add i, i, y, and | together. 
1X4X5 X6=120"l 

. 3 X 2 X 5 X 6« 180 I numerators 
4 X 2 X 4 X 6« 192 f^^""*^^^^^^- 
5x2x4X5=s2O0J 

2x4x5 X 6=240 common denominator. 
02Q+180-fl92+2QO _^o sum required. 
240 
S. Add I, t^VtI* and ^ together. Ans. S||^. 

3. Add I of ^, d, 7|, U||, and V together. 

Ans. 30^^^. 

4. Add i bf a cent, | of a dollar, and -^-^ of an eagle 
together. Ans. &9, 88|. 

5. Add 4 of a ton, X ef a hundred, | of a pound, and 
i of au ounce together. Ans. 16€. -9^^(5' f ^^^' 
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6. Add J of a ^, ^ of a shilling, and i of a penny 
together. An*. VQs. 5d.U. 

7. A person purchased of A, B, G, and D, respectivelj», 
J, ^, \y and -^ of a ship valued at g 15000; what did the 
four shares cost him in all? Ans. 814955|4- 

8. Add i of a moidore, 5 doubloons, 5 English guineas, 
^ of a French' crown, |^ of a dollar, (reduced to Penn- 
sylvania currency,} together. Ans. gI02, 86J. 

9. Add 4 of J of 2J dollars,! of |- of \ of 3 J eagles, and 
% of A of 44 of 7^ cents, together. 

^ ^ " Ans. 2JB. 3A Srf. 6Jc«^. 

10. Add 7 years, ^ weeks, \\ months, || days, 49 
hours, and ^ minutes together. 

Ans. 7F. a Jit |w. 9d. 9h. 1 8wi ||. 

SUBTRACTION OF FRACTIONS. 

RtJLB. 

Prepare the given fraefcions as in Additionr take 
the difference of the numerators, iinder which sub- 
scribe the common denominator, and the thing is done. 

EXAMPLES. 

1. Take ^ from f .♦ 

Operation. |-.^«!><^^^=^ Ans. , 

2. From 34 J eagles, take 19 \ dollars. 

Ans. &S27,62Jcte. 

3. From 19it moidores, take 20|^ guineas, each being 
reckoned sterling currency. Ans. ^4 18s. l^o. 

.1111 II I I - li . I ■■ . I i i I 

* When we say, take -^^ from |, we mean that the dif- 
ference between the f parts of a magnitude, considered 
as an unit, and the ^ parts of the same is a homogene- 
ous quantity, because the minuend and subtrahend are 
pare fractional expressions, withoutauy definite relation 
to any thing but such magnitude. 

t When I say, take a dollar from an eagle, I speak 
ambiguously; for I mean, that the difierenee oetween the 
sums of like money contained in those pieces are to be 
taken* 
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4. From ^ of a ton, tike ^ of 4| ol 2J C. 

Ans. 15C. So. 7ifb. 

5. From l^ yards, take i of -/^ of 4 of Si eth English . 

Ads. lllWs. 

6. From | of a hogshead of spirits, take i of 44 of U 
barrels. Ans. ^gaU Igt. Ipt ^^. 

7. From 103| acres, take f of |^ of 70^ acres. 

Ans. 85*4. SB. Sp. ^^ • 

ItfULTIPHCATION OF FRACTIONS. 

1. Reduce compound fractions to simple ones, and 
mixed numbers to improper fractions (when neces- 
sary.) 

2« Bfultiply 'the numenoors together for a new 
numerator, and the denominators, for a new denomi- 
•nator, and the thing is done* 

EXAM^SBS. 

1. Multiply i and | together. 

2. Multiply I of 4 by ^V of U* 

Ans. inf=- AV- 

3. Multiply OfV ^y ^S* Ans. 55^^. 

4. Multiply 33^ by | of 4 of 19^. Ans. 390. 

5. Multiply J of § of i ^f 4 of 1 1 4 J hy I- of 3 *• 

Ans. 6^%, 

6. Multiply 19 ||, by if of 1941. 

, Ans. aea^VrV- 

.7. Bought 100^ barrels of flour, for 3^ dollars 
rper J>arrel; what came they to? Ans. 8389, 43|. 

8. Bought 371 yards c^ Uaen, at 4 of a dollar per 
yard; required the whole^bst. Ans. R23, 59f . 

9. Bought 901 acres of land, for 75-| dollars per 
acre; required, the price of the whole. 

Ans. 868651, 96i- 
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10. Bought ^S^C. ' of bott, for Si dollars per C 
required, the prke. Ans. 2l51, 28^. 

DIVISION OF FRACTIONS, 

1. Prepare the fractions as in multipUcatioa; mul- 
tiplj the denominator ^f ihe divisor into Uie numer- 
ator of the dividend, for a new numerator. 

2. Multiply the numeramr of the divisor into the 
denominator of the dividend, Ibr a new denominator, 

3. Let this Qew frsiptia^be reduced to its lowest 
ternss, pr to an improper cme^ aod the d^g is dme. 

Note. Bjr inverting dlie tevms of the divisor, and 
working as in mul^[dicaliQii, the same ^ifaig ia ob- 
tained. 

1. Divide ^V *>y !• 

Operatipnhy the rule. |)TV(«|§5|-g«li Ans. 

By the above note. {x-j^^H^li Ans. 

2. Divide 20# by 30|* Ans, ^Yt* 

3. Divide i of | of | of $ of 9i by ll|. 

Ans. ^•j. 

4. Divide ^ of 3, by ^ of e. Ans. -jj. 

5. Divide 4| of lOi bv fj of 12. Ans. 4^. 

6. Divide lOOf, by j%\ of 9. Ans. 11 ^/VV* 
7* Divide fso} dollars amongst 19 persons. 

Ans. 968, 26^ share of each. 

«• Divide f of 800i dollars amongst 11 persons. 

Ans. ($54, sr^i share of each. 
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SINGLE RULE OP THRBS IN FRACTIONS^ 



RULE. 



1. State the pvex^ terms the same way as Bxfit 
taught by rule^ page f9. 

2» Prepare the given terms in a proper manner, 
and work as there directed, and the tning is done. 



ZXAUTL^n. 



1. If I of a yard of cloth cost 82 *♦ what would 
be the price of 30f yards? 

yd, yds. D, JD^, 
Operation. I : 30| : : Sa : 1028 « 

4 2 



1 2 S 8 



t) 'I' X |(=| X *i^ X 1= ^ir «^ 102f . 

2. If i of A yard cost -^^ of a gg, what eost i^-^yds, 

Ans. 3^. 4dk 

3. If I of I of a ship cost glOOOO, what is the 
jcmaioder worth? Ans. gl 1 333§, 

4. If S20 be divided amongst four persons, in the 
ratio of |f, i, |., and ^ required, the share of each.. 



Ans. 



C7^ 

p/v 

m ' 



5. If the ^ of ^ be 11^ required, the i of 6, and 
i<^f7. . ^ , Ans. 11 andeV^r. 

6. If rtm ratio of 1 to 3 be ^; reqiiired, the ratio 
of 3 to 4^. Ans. ^. 

7. If! J of I of I of a ship, be worth |.of | of f of 
her cargo, valued at gkOOO, what is her whole value? 

_. ., Ans. Sg888|- 

8. u a silver, dollar weighs ir^jte^ i|^r. Troy, 
how many tons Aroh:dupoi«e will gioooooo weigh? 

A^. 26T. 2C. 2?. I5f/^. 
d by Google 
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1 12 RULE OF THREE IN FRACTIONS. 

9. In one ton o£ standard; gold, how many eagks^ 
each itdivt. 4|^r? 

Ans. 64Q1 li^H= 86401 IQ/yV' 

10. If 175 ounces Troy, be equal to 192 Avoirdu- 
poise, how many tons gross weight, would 50QOOOO 
of dimes make, each irfwf. 16-5^ ^r.? 

Ans. isr. OC 3^, lOf/)^: 

11. If a French guinea in Federal currency, be 
$4y 62fy, how many of them would be worth S9000r 

Ans. 1944 French guineas^ 

12. If the i of a farm less ^, be worth |4.|. of 
S8000,*at S20| per acre; required, the content of 
ihe farm. Ans. 1991115- acres* 

13. A spent ^^ of his estate, the residue he dis-*^ 
posed of as follows, viz* To his eldest son || of the 
remainder, to his second son ^ of what fvas leflt^ 
and the remainder to his residuary legatee, which 
exactly amounted to 01000; required, the value of 
;he estate. Ans. g2935T:VVVi* 

QUESTIONS FOR EXERCISBi. 

!• How many stones of Hfcet long, |;foot liroad, 
and I foot thick, are equal to 50 stones of 3 J feet, 
iong, 25 feet broadt and l^, foot thick. 

l|xfx| : 3^x2ixlT ::-50 i STl^ Aqa., , 

2. How much will 2 bag^ of wool come to, No. i 
— 94^\ stone, No. 2«305|^ stone, at W>«# 6|ii per 
fetonej but 44 stone of No, 2| are but 2i stone ofe 
'Vo. il su sU St, st» 

. 4§ : 24 : z 305^, : 147^ of No. U 
:. And t4,7^fA'^4r^\^24lf\%, therefore, 

1 : 241^A : : 10 6f : 147 10 4|| Ans* 

3, A father devised Hjot his estate to one of his* 
sons, 4|! of the remainder to another, ^nd the surplus 
to his relict for life; the sons' legacies were, found to 
be gl285 different; what money did he leave the 
widow the use of? 

Whole estate=:|4 and ||--|4»=|^. 
Then, |4+||=«itil-I0«u>gest son's part. 
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|^«=||i|=ejdest son's part 
Therefore, |fH-mi=iill=8l285, and UU+im 
sf^ both sons\ snares* 1 <{ i 

So <hat||^|--|||f =p|^^i^widQw'8 ^rt 
Omitting the common dem^minators, we, haye 

1156 : 2401 :: m$ j 2668 93ffi,An8. 
4^ A man dying, gave to hi$ eldest son f . of i of 
his estate; to hla second^ 4 of f; aiut when they 
counted their portions, the one had S240 more than 
the other; the remainder was given 10 the wife and 
younger children; how much had each? 

I of l==y'3g=|=€ldest son's sbar«5 
And ^ of 4^-jV' ss*^«^d son's share. 
And I — ^=-jl^^S40, therefore, 

I : 15 ::.240 : 5600=wbolc estate. 
A^d ^V^'^S^OO, eldest son^t* share*: 

^|QO= g360. seco nd son's share; ^ 
And 3600—600+360^^040, part left for widow' 
and younger children. 

5* A, in a 9Cu£Ele, seized bn^-f^ofs^ parcel of sugar 

Elums; B caught I of theni put^of hi^ hMxuis; and G 
lid hold on -^^ more; D raji^^ff wit^ all A bad left^ 
except a ^y which £ afterwards took slyly for him- 
self; then A and C jointly ^et^upon B, who, in the 
conflict, dropped half he had, which were equally 
picked up by D and £, who said belonged to them 
per due. B then kicked down €'& hat, and to work 
they all went anew for what it (Contained; of which 
A- got i, Bi, D 1^ and C and £l equal shares of 
what wa» left of that stock; D then struck | of what 
A and Blast acquired, out of their bands; they with 
difficulty recovered f of them in equal shares again; 
but the other three took off ^ a piece of the same. 
Upon this they called a, truce, and agreed, that the J. 
of the whole left hy A at first, be equally divided 
among them. Hbw much of the prize, after this 
distiibutionv remained with each of the competitors^' 

*•• f <n H'^TJ^*'^ » *>■** acquisitioB. 
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114 DECIMAL FRACTIONS. 

Also, :^V-AV«i^ D'*- Thus OHled tbe.firet hett 
Again, 4of*=. ^B's) 
Betaiaed | C's ( part at the end of &e 

And H+^*= MID'sC second scuffle. 

Proceeding, i of j^as^ A's. 

TbeBjV+A+,V=i'A; , 

i— AV=AV.»ndiofi\iV= lUfC'sXpart of the 
_- -^l+.'A . , - =TV%f8tthml8niu«. 

Funher,V+TV=TVa»^ |of »V=TV,l<»tby A& B. 
^^° Vtr of TT+i "^" 5V=TfTir A's. 
Also TT of T* + i of ,V o' T = -sVA ^'s 1 Part after the 

^ofTr+AV =»=TlllTE'aJ lastsmuss. 

iof»V+TTi « iii^D'sl Part after the last 

Then ^I^+^V^tV^V A's"* 
And VWit+tV^t'AV^ B's 
Also ^$«|^-,,^V=»*V»VV C's 

SO'that it the number ot sug^r jdimts. were 26880, 

• Agot-2863> 
B 63351 

e 2438>=26.a80jthe8uin. 

D 10294J 
K- 495.qJ' " " 



Share carried oflF 
at the last. 



DECtMAL FRACTIONS. 

1. A decimal' frftctioti bthe quotient fesultiD|^ 
from divi^og the niimerator, of a vulgar fractioo hy 
its deQominator, and i» called so many tenths^ hun- 
dredths, ihousa&dthsi &c of any magnitpck t^* other 

• y Google- 



REDUCTION OF DECIMALS, 115 

thing, considered as an unit, according as such quo- 
tient consists of one, two, three, &c. {^ced to the 
rig^t of the d^imal point. . " 

2. Every decimal fraction is redc^iUe to a vulgar 
fraction equivalent thereto. 

3« Decimal fractions have the same ratio that 
whole numbers have. 

, 4. The followrog forms show how decimals are 
written, vfe. 

.1 ' This is read, one tenth. 
.02 This, two hundredths* 
-003 This, three thousandths. 
.12 This, twelve hundredths. 
.123 This, One hundred & twenty-three thousandths. 




From the above scheme, it cvidendy appears, that 
wiu)le numbers and decimals have the same ratio* 

REDUCTION OF DECIMALS- 

CAS£ 1/ 

This case requires a method of reducing any given 
vulgar fraction to a decinwl, equivalent thereto. 

RiTLEr 

Divide the ^lumeratpr by the denamimttor, and the 
thib^irdone, 
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V. Reduce the fractions 4" and | to cquivatent de- 

Operation. 5)4.0(.8 An8.=icight tehthW. 

8)r.0(.dr5 Ahs. ss eight hundred and 

seventy-five thousandthsi for ^^y^ss^-ssthe vulgar 

fraction. from i/i^hich .875 was derived. 

2* Reduce ^^to a decimal.^ Ans. T^ 

3. Reduce -I^J^ to a decimal. Ans* .55 

4« Reduce ^f to a decimal; Ans. .S7S 

5. Reduce -ginr^^ ^ decimal. Ana. .125 

6* Dbeduce ^^jf^. to a decimal. . Ans. .05 



CASE 2. 



This case requires a method of reducing^such vul- 
gar fractions to decimals, as have no even divisors.. 



HULE. 



Proceed, as in case r; but' when you arrive at six- 
places of decimals stop; the fraction wiU then be near 
enough the truth for all p^actidal purposes. The. 
above named fractions are called circulates^ 



BXAUPLBS. 

1 . Reduce ^ to a decimal. 

23 Reduce f to a decimal: 

3. Reduce -^y to a decimal. 

4. Reduce |4 ^^ ^ decimal.- 

CASE 5- 



Ans. -333333 + 
.666666+ 
.818181 + 
.647058 + 



To^r^dCLce (VsU:tloiiifi of' div^ers. d^ndhuQatic^^ to 
decimals*- 
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RULE^ 



1. Add a cypher or cyphers, as* belbre, to the lofr- 
est name given. 

2« Divide by that number^ vrhich makes one of the 
highest, and the thing is done^ » 

SXA^FLZS. 

1/ Reduce 15 cents to the decimal of a doUan 
Operation. 100)l50(*15 Ans. 
- 2. Reduce ll«# to the decimal of a -g. 

Ans. £.55^ 

3. Reduce 7d. to the decimal of a shilling. 

Ans. .5833334- 

4. Reduce iQoz^ Troy, to the decimal of a ^ 

Ansi .6333 
S^ Reduce 1402;. Avoirdupoise^ to the decin 
a^tt, Ans. .8f5 

6. Rfcducc 6/6. to the decimal of a C. 

Ans. .0535rH- 
r. Reduce Zncu to the decimal of a yard. 

Ans. . 
8. Reduce 7yds. to the decimal of a mile. 

Ans. 003977 + 
9* Reduce 36'. Zq* 7Ji>^ to the decimal of la ton. 

Ans. .190625 
10. Reduce 1 cubic foot to the decimal of a yard.. 

Ans. .037037+- 



Ansi .633333 + 



1875 



CASE 4. 
To^^fiad the value of any decimal, in known part^. 

RULE. 

1. Multiply by the highest name mentioned; cut 
off-aa Doany places from the right of the product, as 
arc in the. givca.decimal. 
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2. Multiply the figures thus cut off, by the next 
highest name; cut off again, and so proceed to the 
last^ and the thing is done* 



I. What is the value of .875 of a §g? 
Operation. .875 
20 




6.OO0> Ans. 17«« 6^. 

2. W&at is the value of .375 of a ton? 

Ans. 7C. %q. 

3. What is the value of .666666 of 3f . 24/».? 

Ans. 71*999999+. 
ik4 What is the value of .87 of a mile? 

Ans. ef. 3fijJ^. 2y<&. Q^A 7tn. •£. 

ADDITION OF DECIMALS. 

Addition of decimals is performed precisely as that 
of whole numbfsrs; but the quantities must be pro- 
perly ranked first, by placing units under units^ tens 
\mder tens, tenths under tenths, hundredths undec 
hundredths, Sec* 





EXAMPLES. 




Tons. 


Hhds. 


Tds. 


-Miles. 


164.0346 


3.75 


3.005 


•06 


a9.17 


1.195 


4.2 


.004 


33.14675 


2.875 


5.1745 


.753 


18.875 


1.0875 


1.75 . 


.6025 


13.0875 


3.140675 


9410335 


.90465 


9.0625 


1.000425 


1.999425 


.67432 
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IffJtTlPLICATION OP DECIMAXa 119 
SUBTRACTION, OF DECUifAI^. 

Subtraction of decimals is performed prtciBcly m 
that of whole mimbcrs; but care must be taken to 
place units under units, tens «mder tens, &c. as in 
addition. 

EXAlCri^S. 

Tds. F0€U Mk$. ShJs. 

45.04319 «. 194301 100^5 13.7S 

40.953^6 2.009735 •9125 1.875 



MULTIPLICATION OF DBCIMiULS. 

MnltipTication of decimals is performed precisely 

as that of whole numbers; but there must be reserved 

in the product as many dej^al places, as are con« 

tained in both factors' taken together; and the thing 

is done. 

BXAMPI'ES. 

Multiply 6^5 

Py JB,04 Or, 6.75 x B.04»64.2» Aos. 

2700 
5400 



54.2700 Here four deamat places arc re- 
served, because each of the factors contain two. 
Multijky 74.0475 ,04375 .12345 

By .7546 .Q0388 .54321 



Note, When two decimal factors are such, that 
their product will not make as many places as are. 
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contained in both factors, the defect must be made 
up by cyphers, placed on the left of the significant 
figures. 



EXAMPLE. 

Multiply .1234 
By .1234 
Operation .1234 x .1234=. 01522756. 
The factors themselves make but 1562756, ivhen 
multiplied, only seven places; which b supplied, by 
placing a cypher to their left, as above* 

To nndtiply decimals, so that the product shafl 
consist of a determinate number of places to the right 
of the decimal point, 

&ULB. 

1. Invert the order of the multiplier, thus, viz. 
suppose it was '123, or 1.23, it must be put 321, or 
32*1, and place it under the multiplicand so that the 
figure which stands immediately to the right of the 
decimal point, may be directly under the first, second, 
third, &c. decimal place of the multiplicand, accord- 
ing as you wish to reserve one, two, three, &c. deci- 
md places. 

2. Multiply as in common cases, with the follow- 
ing cautions, viz. When the units figure of the mul- 
tiplier stands under the -units figure of the multipli- 
cand, multiply by it as in common cases; but when 
multiplying by the second, third, &c. figures of the 
multiplier, only multiply that figure of dit multipli- 
cand, which stands to its right, reserving the product 
in your mind, carrying to the product ^f tliat which 
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stands immediately abeveitt^ t from 5 to 15^, 2 from 
15 to 25, 3 from 25 to 35, &c. placing the first figure 
of each product in a perpendicolair line, under the 
right hand fi^iu-e of the -&^* product, and the thing 
3s done« 

Multiply 1^.345 by 12.345 and reserve in the pro- 
duct ^wo and three decimal places. 

12.345 12.345 

543.21 .1... '543.21 



12345 


12345 • 


2469- 


24690 


3TO • 1 


3/04 


-49 •'•^ 


.494 


: :6? '• • 


61 



152.39 first ansV. 152.399 second tnsV- 

These two examples are sufficient^to illustrate the 
role, which is very convenient in many cases; a few 
decimsd places being sufficiently exact for practice. 

Note. The above rule is not always strictly true, 
sometimes giving a little too much, and other times 
8omethi|ig defective; but the difference from^truth 
does not materially affect any result. 

DIVISION OF DECIMALS. 

Division of decimals is performed precisely as that 
x>f whole nnmbers; but care must be taken to point 
■off as many decimal places to the right of the quo- 
tient, as the divisor wants of those in the dividend, 
and the thing is done. 

• The rea«on for carry ii^ 1 from 5. to 15, 2 from 15 ta 
25, &c. readily appears in example 1; such allowance 
being necessary to restore what is lost by the reversio* 
of-the several products. ^■,^,,,,, by Google 



12i DfVI^toN OB DECIMALS. 

£1LAMPLE8. 

1. Divide 3.74896 by .347642. 

^ .347642)3.74896(10.783967 + 

3 47642 



Here it is observable, 
that six places must be 
cut off to the right of the 
quotient, because thp di- 
vidend contains twelve 
places of decimals,which 
is the number contained 
in both divisor and quo- 
tient exactly. 



2725400 
2433494 

2919060 
2781136 

1379240 
1042926 



5363140 
3128778 

2343620 
2085852 

2577680 
2433494 



2. Divide 47.64-7-64. 74. 

3. Divide .34743 — 75. 

4. Divide 12345.-^54321. 



144186 remainder. 
Ans. .7358664- 
.O046324 
.227260 + 



If we desired to divide any number, as 7i593. by 



lO 

100. 

1000. 

lOOOO. 

100000.^ 



>7$9S.< 



f Ans. 739.3 

73.93 

7.393 

.7393^ 

07393 



It is only necessary to cut off as many decimal places 
to the right hand of such number, as there are cy- 
phers in the divisor, and the thing is done* 

)y Google 
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CONTRACTED BIVISIQN OF DECIMALS. 

RULE. ' 

When you perform the operation to find the first 
figur^ of the quotient, let the remainder stand for a 
new dividend, without increasing it by bringing a 
figure or figures from the given dividend; do so in 
each case/ pointing off one figure from the right of 
the divisor for each new dividend, observing at eack 
operattbn, to carry the increase of the figures cut off, 
in multiplication, and the quotient wiU be bad nearly 
true. 

EXAMPtfe. 

Divide l>tl69.206623851 by 384.672158 

384.672158)14169.206623851(36.8845+ Ans. 
''^'' 1154016474 



26290418a 
230803294 

32100894 
30773772 



1327122 
1154016 

173106 
153868 

19238 
19233 
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SHEWING COMMON PRAJpTIGAI. XTSES OF DEGIMALSw 

1., Whal wis i«^ |^«e^ of clotty, .eootaioiiig 50 f^rdsy 
come to at Sa,r5 i^r y^MKU Aqs«'8i87*50. 

;. 2. Whatt wilt fr^O sbingle^. GopQie taat v2i2. per 
tbousaiwlj : : V , Am^Ads. i»9v. 

3* What WiU 15<450 fe^t tof boffr^f c(^aa to at 
815^50 j)erAoUAaa4i . An$.J1^39»4ri 

/ 4. What ¥riU a50 ^^Upps of wh]#)|^$r;caiaf to at 
a.7i^ p^ gallp«? A^fefia^SO 

5. What will 200 bufil^ls of wheat coine to.ac 
Si '60 per bushel? Ans. 8320. 

6* What does the .AA|«r/sj(t of 8l575 come to ia 
one year, at 5, 5^, and 6 per cent? Ans. 8259*87) 

Op^U¥H .UZp.K4>^ ^7^U^^ , 

' V ' 15r5x.055=8i5.62.5>Ans. 



1575 X.oe^=« 94-50 



■I 



Note. Decimal Arithc&etic should be carefully 
studied by every student that would be a man ol bu- 
siness. It is applicable to^ ahnbst all kinds of com- 
putations. Our money CS&iT betng in a decuple, or 
tenfold ratio, makes it indispensably necessary to be. 
acquainted with declootals; A thorough knowledge 
of vulgar fractions shootd^Weviously studied, bc^ 
ing the radix from whem:e;decimals flow. 



RULE OF TtISM tm OECIMAIjS. 

The Ruk of Three >kL decimals is subj^ect to the 
same rules as that of wkoteoxumbers.. 
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RULE OF TUam IN DECIMALS. 1^5^ 

t. Ifs.2Sl6» of flow cost 9*5ctSy whttt wouU • 
hurel of flour come to, the weight being |96,Z6* 
lb* lb» ct^^ 

3»25 : 196. :: 9.5 
9.5 




3,25)1862.0(85.72.9+ An», 
1625. 

23fO 
2275 

i 

950- ' i 

650 

9000 
2925 

7S 

24 If .75 of a too of iron coat SS0*50| whatia tbo 
furice of 9*5 tons? 

T. T. A, i); j 

.7S : 9.5 ;: 80-50 : 1019*66| Ans. 
3. If .875 of a pipe- of wiae cost B104.25, what: 
would a ton come to? 

i5. T. D: D: 

.875 : r : : 10*.25^ : 238.28^" Ansx 
4* '375 of a farm contained exactly lOO ac^s^ 
how many acres, would 4«75 such.tracts contain? 

Abs. I266f acrcsr 
5. •0625 of a cargo of tea came to 2i00; requiredy 
the amoimt of the whole. Ans« Sl600«>- 

6,.. If a man spend .125 of his estate in 2*5 years,^ 
Bfl^w long will the whole las* hi>»i* An8.20yca»^ 

1*2. Digitized by GoOglt 



<3IRCUL ASBie^ SeCIltf A'LSi 

« A^i^iiawehig' ^cimal t#t ia^oiOier words, aa iode- 
terintufit^ or *«iMiiiiited decitiiat^ repMsentittg oidy m 
approximate value for the vulgar fraction from whiclr 
it arises; and is of €U€h;a Dature, that it wiU some- 
times repeat the same figure continually, or repeat 
every second^ third, Sec* in ^le same manner; from 
which arises the doctrine ctf simple, compound, and 
mixed repetends; similar, Ausilnilar, and conCermi* 
nous. But as these tjaaint distinctions serve more 
for curiosity dian real use, I ^ia& content myself with 
barely giving some of the most pnKniaentdefinition«» 

The following fraction represents 
A single repetend, ^333333, &c.* 

A compound repetend^ — ri28123, &c.. 
A mixed single repetend, #083333, &c* 
A mix^d Aoockpoujid repetend^ •735145145, &c« 

Similar repetends which begin at the same place,, 
are said to be conterminous* 

•333 &c« and ^iii Sec. -ase similar repetends.. 

«333 &c. and^.:0S3 Scc/to^ dissimilar.. 

- ifons. ' ft is ^gencra^ time to Wop, when any de- 
cin$d; whatever, pf any ^hape, rui^ to six plaoea;. 
being; su^ciently atcurate lor alL practical purposes. 

Note 2* In calculationsi where circulates are 
concerned, the first repeating figure ts frequently. 
marked with a dash drawn across it. 

* It may appear strange to a student, to bear tt round* 
ly maintained , that it is pttssible to shew the precise sunt 
oYa progression which consists of aa iuOnite number of'* 
termsy wben no one in existence can have a distmet idea- 
of the magnitude of 9uch a number, i, reduced to ft de- 
cintaU will run on for ever^ .335, &c. constantly ftp- 
proaehing its uUiraate, without being. aWc tO COQIC up*- 
Heme a faint notion cf infinit/^ '* *f^ ' i 

digitized by VjOOQIC 



BOUBLB WOMHV THREE; 

BXAHPLES. 

1, If 8100, in ,70 year, gain S54"5 interest, what 
principal will give &9- in .2$ year? Ans. 2600. 

2, If 40 mcn^ in 19.5 days, earn 260*5; how many 
men, in 20 days, will earn itSS^l Ans. 100 men. 

3, If 12 men mowed t5>5 acres of grass, in 15.5 
hours, how many acres may be mowed by 100 men, 
in 2.25 hours? Ans. 18*75 acres. 



EJEXeNSlVE AODITK»fS. 



Such a»*freq|itatfy occur in bMd^ and other large 
monied evtabHsbmentsv 

Add eacll cohimn by itself, ttad [dace the respec- 
tive aggregsttes m such order, that units, tens, hun- 
dreds. Sec. may stand in tlitir proper places; lastly,, 
add those aggregates tog^er, and you, have the 
whole suta^ 
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EXTENSIVE ADDITIONS. 



$7464.16 

176.44 

3000.00 

499.99 

5000.r5 

800.75 

900.64 

1800.76 

.19875.75 

160.75 

87.45 

16.75 

8O00.OO 

750.75 

75.6& 

1B70*50 

174.60 



Note. It will be mucbn 
more coDvenienV to use 
Ais method of addition 
for large accounts; be- 
cause, if an error be 
made in the summing 
of any particular co- 
lumn, it may be detect- 
ed without interfering,, 
or a dependance on anj^ 
fyf the other columns; 
and It makes no differ-* 
ence whether we begin 
atthe^ight hsmd, or&e 
left, or the middle* 



72.»4um 


of first coliamn.. 


90 


B=sum 


of second column* 


46 


as sum 


of ihtrd column* . 


70 ' 


sssum 


of fourth column. 


56 


ss^sum 


of fifth column. 


34 


assum 


of sixth column* 


1 


sssum 


of seventh column 



$5035 Si 72»sum total. 

The use of the preceding method of. addition in. 
banL accounts;. 
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Anunadsof 


IHseountstor 


Proeeedsof 


notes* 


todays. ^ 


nates. 


23000. 


is^. 


02968. 


1800. 


19.20 


1780.80 


450. 


4.8a 


445.20 


11Q6* 


. 11-80 


. 1094.20 r , 


500. 


5.33 


494.67 


600. 


6.40 r,. 


593. 60 


750. 


8.00 


742. 


8oa 


8.5a - 


•^ .T9i;4r^ '•' 


900. 


9.60 


090.40 


lOOO* 


JOS9 ' 


989.38. 


1200. 


12.80 


ii«r.20 


1500* 


^^feiTO^* 


■'•148*/; 


100. 


'^•'I'tor'-'-' 


''- :98J95' '• '' -' ■' 


is^ , . - 


' ■,'' ^lu60'''"i-^'-^^"^ 


'•*■' *i4«*4€t*-i . .. . 


200. 


2.13 


197.87 


250. 


/fRWra.: 


-^^347.33 






■& '••■■■■ 


: >, .^ 


" ' -' • 30' ■ ' • 


20. 


63. 


tl . 


61.. 


T66.. 


77.. 


8... 


8..* 


117... 

69...'.. ■■''■■ 
Its 6 ' • 


14306. notes. 


i52.60di8COW 


# 




14i53.40 prfiteedsi 




* . 


^52.00 discounts. 

i. i 


Am't of proceeds^ & discounts 


\ 14y06.XX) t 



The oatttre oiF Ac above aqcount is such, 'that the 
sum of'itheleft haiod rank, viz. theiamount ef notes, 
must befequal to ifhe sums, both of discountsand pro- 
ceeds, exaclly^. <else the additions-are not right, for 
they prbve each o&er. If any errors arise, they may 
be readly discovered, without adding Ae whole to-^ 
gether, or wfthoitta dependance on ,«ach other, as ia 
the coq^moft mode^ Tne error, or errors,, may, per- 
haps, be discovered in going over ^t one rank of the 
figures, which may be mostly known by inspections 
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PRACTICE. 

Practice is a commodious method of casting up 
accounts, principally by short division and addition.. 

RULE. 

, •- - * . 

1. Prepare the given price, if under a X^ B^ &c. 
by dividing it into aliquot parts; divide tEe jgivea 
quantity by tboae parts, add the quotients together, 
and the thing^i^ done. 

2. If the given price be above a ^g, jS, &c. muld- 
ply by the wliple.part, divide by: the aliquot parts of 
the remainder! a4d as before, and the thing is done. 

PRACTICE TA9XX. 



Aliquot parts ot id. 


Aliquot parts oflV. 


i = i 


6</.is» i 


4 = i 


4 a ^ 




3 :=» 4 


Aliquot parts of l^. 


2 -i - 


a. d. 


14 « * 


10 .= .i._ 


1 = tV 


■, .^ 8,- * 




5 « 4 


Aliquot parts of a 8^ 


4 .^ i._ 


SOCta. tm h 


3 4 » 1 


25 - i 


2 6 . =« f. . 


20 zs: 1 


.2 - tV 


■ .12*. = i 


1 8 - tV 


lo = tV 


1 «• i^ir . 


... -^i =-^.tV 


. $ = :i»,r. . 


•..;.St .-,4. 


•-1.8 «?.'c-jrV ' ■ 


; .vr:..4- ^ 


. 624 " f 


..- 3 » A 


75 o^- « 


2 -. fi* 


874 a i 


1-* rlT 
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Aliquot parts of iC. 

2ors. = i 

1 = i 

14/5. = i 

16 == I 

8 = -jSr 

7 = tV 



Aliquot parts of JC*. 



14 
7 
8 
4 
2 
t 



= 4 



X 

T 

1 

T 



EKAMPLES. 



1. 3400li. at i(/. per Id. 



12 



5^0 



3400 



850 



7|0 10 



2. 
3. 
4. 
5. 
6. 
7. 
& 
9. 

m 



^3 ID lOAna 
Answer. 
40T4 at irf. ggS 9 9 
9477 at |. 29 12 S3 

17040 at U. 88 15 
34783 at Ucfe. 8521, 74i 



14740 at H. 
7444 St ^ ' 
4798 at ^*. 
t994 at 2i. 
1964 at 2}. 



11. 1739 at 8. 

12. 994 at Si. 
IS. 1876 at Si. 



-257,95 

148, 88 

107, 95i 

49,85 

54,01 

52, 

32, 30i 
65, 66 



14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29, 
SO. 
31. 
17132. 
33. 
34. 



1775at3id5. 
9874 at 4. 
887 at 4*. 
7467 at 4J, 
964 at 4}. 
1740 at 5, 
944 at 5i. 
1888 at 5i. 
799 at 5i. 
18740 at 6. 
4746 at 6i. 
7443at6iv * 
7432 at 6J.' 
6749atr. - 
789atTi. 
^4at7J. i • 
4546 at 7|.* 
«742 at 8. 
9400 at Bi. 
7775 at 8i. 
10409 at 81. 



Answer. 

,866^6* 
394,96 
37^691 
336, 01 J 
45, 79 
tl7,00 
49.56 
103,^84 
45,94i 
1124,40 
296, 62} 
483;79} 
501,66 
472,43 
57,?0i 
50,55 
352^31} 
699,36 
775,50 
660, 87i 
910, 78f 



* These examples will aU' answer for English money; 
and in my opinion, it would be well to cause the student 
to resolve them for both English and Federal money. 
For the examples done above for Federal money, the 
quantities may be multiplied by the whole, parts of the 
price, and parts taken' for the fractional; the sdm then 
divided by 100, or by having two places to : the right cut 
i)fl' for tents, the answer is liadi ogt ,ed by Googk 
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PRACTICE. 



S5. 

36. 

37. 

S9. 



98r4 at 9c^^ 8888,66 



7432 at 9i, 
1149 at 9i. 
13470 at 9J. 
8747 at 10. 

40, 140^atl0i. 

41. 171^^t fOi. 

1. 5047'at Sids. 



-687,46 

109, 15i 
1313, 32J 

874, 70 
1444, 22i 

179,97 



A.pftW ftr 
4£. 987 at lQ}c^ 2106, lOi 

43. 674 at 11. 74,14 

44. 1664 at Hi. 187,20 

45. 17400 at Hi. 2001,00 

46. 1999atn}<i.-g97174i 

47. 20900 at 12. 500000 



€i=^ 



5047 



AMirer. 
9« 17404 at^Oets. 88f 02, 00 

10. 74004 at 56J. 41627, 25 

1 1. 9474 at 62}. 5921,25 

12. 19474 at 68j: 133]^, 87* 
& :794$b at f 0cfs..g7948, OOi 13. 17404 at 75. \ 130|I3, 00 

.. .... ... 9467at8tt. 7691,93} 



2315,43^Ans. 

A«9wep 



3. 19404 at l^i. 241^^00 

4, 74603 at Uh 13988, 06i 
i5: 14404 at 25. ^601,00 
6f. 17467 at 3U- ^458,43* 
7. 16740 at 37i. 6577.50 



14. 

15. I9474at87i.l 17039, 75 

16. 1946Z at 93^.18250,511 

17. 140«atL6i* M917»50 

18. 74404itia^. 8S70j00 



6. 12404 at 431. ^26, 75 Jl9. 60d4 «t 1.25. 76l7, 50 

If th^ pricie t}er yard,/&^ &c. be any evein number 
ot. shillings^ the aiBount iis bad by multiplying the 
numbeic of things, by half! the giv^n price, doubUng 
the first product for sbiUhigs.* 

* The reason why w^ multiply by half the number of 
sbiliibgs in the given price,i and doable tim first fvoduet 
for shuHnss, is easily diseovered in the following exam- 

Sle, ¥iz. Let 1762 thiags be ^ven at 4 shiUiags each, to 
nd their pricej 176j^x4«7()48, which divided by ^0, 
gives ^352 85. the. price of the whole: but if. we had just 
tinolttpiied by 2, half the given price, doubliDg the nrst 
product for ^shiilio^, we have 'obtained the same thing 
without dividing by 20 at alU thus: 
1762 



ig352 8 Answer as before^ 
iftbut 



which is nothioghut multiplying by ^r^U for 1762 X 
34j^«l762Xs^«17a2x4«,g352 8 as above, the second 
equality being that upon which the rule is founded. 



TA]» ANI^ TBET. 



1S3 



Given, trCT. Sqrs. aiJ&/of iron arjga 9*. ed. per 

€wt. 



s, d. €• jr. lb. 

6 8=i|l7 3 21 

12 9^ 



1 8=i 
10=i 



2 = 11 



34 
5 13 

1 8 
14 

2 

2 6 



4 

4 

2 

10 
10 

4i 



1' 

2=*i 


2 9 6 


14- i 

7-j 


% 4 9 
13 41 
6. 24 
3 1 



£% 



41 Price of 
3fr*. 21/*. 



^^44 r lOJ Ansarcr. 



Prom tKe number of examples already exliibited^ 
all other cases in which the rule of Practice is Bece»- 
«ary, can be easily resolved. 



TABE AND TRET. 



Tare is an allowance mstde by the seller to the 
buyer, for the' weight of thie case, caslc, 8scc« in which 
the goods are packed; reckoned at so much per cask, 
or at so much per cent, according to the nature o£ 
the goods* 

Tret is an allowance made on some articles, on 
account of waste, and is deducted from the Suttte* 

Suttle is the weight which remains after Tare is 
deducted. 

Nett weight is the quantity to be setded for after 
aU deductions are made. 

M Digitized by CiOOglC 



134 TA»E AND TBET.' 

TABLE OF AUiOWANCES, 

BSTABLIftHED BT ACT OF OONCBASS. 

FOR DRAFT. 

On any quantity of lOO or tl2li» 
Above tOOlb. and under 200li. 
200 300 

300 • 1000 

1000 1800 

1800 or upwards, 

TARES. 

On every chest of boliea tea, - 

Half do. . - 

"Qqarterdo. -*- * ^ 

A <:hest of hyson or green tea, of 70llf» and 

upwards, 
A box of other tea, between 50 ahd fOlb. 

If 80 
From BO and upwards, 



10. 
2 

4 
7 
9 



^70/4* 
36 
20 

20 
18 
20 
22 



On all other teas, according to their actual weight. 



per cent 

On coffee in bags, 

haks, 

casks, 12 

On sugar in casks, 12 

boxes, 15 

bags or mats, 5 



On cocoa in casks, 10 

^ bags, 1 

On phnento in casks, 16 

bags, 3 

On cheese in baskets, 10 
Pn all other goods, according to the invoice, as ac- 
tual weight. 



per cent. 
On cheese in boxes, 20 
On chocolate in boxes, 10 
On cotton in bales, 2 

seroons, 6 
On indigo in barrels, 12 
other casks, 15 
seroons, 
On pepper in casks^ 
bales, 
bags. 
On shot in casks 



10 

12 

5 

2 

3 
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TARE AND tKEr. J3S 

. CASfi 1.: 

INVOICE TARE. 

KVhE* 

Add the gross weight into one sum, and the tfcte 
into another; subtract the ure from the gross; the re« 
ttiainder is the nett weight. 

EX^AIFLS. 

Required the value of 4 casks of merchandize, at. 
^Sicts. per &. number and weight as follows: 
/*. i&. 

10 tare 36 
2 29 

19 32 ^ 

O I 35 • 

1 32 =s whole tarci 




1691 neat at 68 ids. comes to 

gll62,56j. Ans. 

CASE 2. 

When trei is deducted from the gross weight, add 
die gross as before; then carry the tret under the 
larr, and subtract the sum of both from the gross. 



lU 



TAKE ANDTRBT. 



What IS the value of ^ jB%^&« of merchandize, al- 
lowing lib. tret for every Cwt. out of the gross ^ at 
$3) 56 per CVc;^.; weight as follows? 

c. f. a. c. q. 

No. 1. 10 1 11' tare O 3 
No. 2- 11 O ir O 3 



Gross, 21 2 
1 3 



O at lib. — 
274 1 



20 
14 
21} tret. 



3 27i8umoftare 
and tret. 



5a?»J 



9 50 
95 
19 
Price of 56J 1 794, 






19 2 
3 56 



04 



2ar4|3 56 



ilb.', 
:69>434 An9* 



1 78' 
li 

i, 794 price 
of SQhlb. 



CASB 3. 



When tret is allowed after the tare is deducted, 
which is ejeneralljr at 4/*» on every 104/i. or ^y part. 



d by Google 



vam^tam TBBT, 



1S7 



What cost S packs of wool^ grbst 81(7. Of. tit. 
tore 2Slt. per pack, tret 8^» rar every qCwL at 
Bl3,60per Ctor*? 

a y. lb. 
5 pack88s21 8 grossii 
5x28» 1 1 Otare. 



8/3.s^|l9 3 8 suttle. 
O 1 24| 



50sjli9 1 114 neat 



13 60 



ly.=ill3 60 



io« 



»l« 



247 7«.« 

9 50 3l»i 

1 90 1«^ 

4 rsf priceof ijT. 11*. 




0263 13f Ans. 



4 73 J price of 
~— ly.ll/*. 



CASE 4. 

When the rare is t-ated at so mudi per cent on the 
gro88]^ multiply the gross by the tare per cent, and 
divide by lOO.for the tare;;, then -Calculate the amount 
aa«before. 



M>2' 
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13a PRACTICAL EXAMPLES. 



What is the value of isSthdB.'ot Muscovedo su- 


gar, weight gross 6»C. 3f . 


2.1 it . tare 12 per cent, at 


\4fit9. per W. 




a q. lb. 




68 3 21 




68 


•„ 


68 




6884 




21 




7721 X tVtt^ 926 52 Ih^ tane. 


«26 52, deduct. 




6794 48 


14 





S5951,22 n Answ ; . 

PRACTICAL EXAMPLES;^ 

SHEWING THB USE OF DECIMALS.. 

ENGLISH 3I0NBY. r 

As 20^» make a ^0. and it^ divides 20^ giving a* 
quotient of 2, 18^» are=s..9 of a jg. for ^|^ss.9; hence 
then the following table will naturally arise, viz. 
19^.* 185. 17*. 165. 15*. 14*. la*. 12*. 11*. 
.95ie. .9£. .85je. .8^. .75je. .*t&. .65je. .6je. .5S&. 

* Any number of shillings divided by 2, and a point 
placed to the left oi the quotient^ in unit's place, wilt 
g^ve the decimal of a gg^^in value to those shillings; if 
one shilling, a cypher must be placed next thtf decimal 
point; then to take the aliquot parts of the deeimal of a 
shilling, the decimal of any smaller part is easily obtained^ 
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fOs. 9s. Bs. Ts.' 6^. Ss. 4s. Ss. 2S. 
.5;^. .45^8. .4ie. .35de. .3de. .25£. .2£. A5£. .t£. 

ts. 6^. Sd. l|rf. id. 

.0S£. .025£. .0125je. .00625^. .003125JE'. 
»^/.=«.00i04ie+£. i^ =.0020833^6. decimals. 
K w« BOW desired to^ reduce any niimber o£ skii- 
Kngs, pence and farthings to ifce decimal of a d^. it ia 
easily done by the above table.. 

Let it be required to reduce tSs. Itid: to the 
decimatof a JS; 

19^. « .95 — 1 9«- Otherwise, 

6A«.025 « a 19^.-=.94 

3 =.0125 = $ 111^. 

U =,00625 =4 4 

4 =.003125 =:tV •— ' 

J=^.0020833i=^»:y 47+2^.049 



.9989583§ Ans. -999 Ans. a 

little too much. 

The pence and farthings reduced to farthings, in- 
creased bv 1, when the farthings exceed 12, and by 
2, when they exceed 37^ comes near enough the truth 
for practice. They occupy the second and third, 
places of the decimal. 

eicts. = .0625 of a^ dollar, 
of a dollar, 
of a doUar^ 
of a dollar, 
of a dollar, 
of a dollar. 

«1,23* »1.23r5 
If one had occasion to ^culate interest upon » 
sum of English money, it can be more conveniently 
done^ whcft itxcpisists of pounds, shillings, pence ana 
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farthioffs, by first redttcing the duUings, Sec to llir 
decimal of a pouod: but as interest has Dot been yet 
discussed^ we shall not otkr moy thing more upon^ 
this head. 

Mul^ly S£. 17«. 6i£^ by 7£^ 12^. 6^. 
i7s.rs.SS£. £ £ 129.^.6 

6^.rs.025 5^5 7.6 6d.^.02S 

.25 .25 

.875 .625 

decimal part of 5.875 X 7.625s decimal part 
midUplicand. 44.796a75«iiM4 15 11| ofmult.^ 

If the price of 900 tons of iron was demanded 
when the ton sold for 39£* IBs. 9d» how should we- 
tell it? Thus: 

£S^. 9 as decimal of 1 8«. 
•025 as decimal of 6^. 
.0125srdecimal of 3. 



39.9375 

90O 



d5943.75.00« 35943 Jg. 15^. Od. Ans, 
Required, the price of 1700 tons of pigs at t3j& 
19^. 6d. per ton. 

jei3.95 sdecimsd for 19^. 
•025sBdecimal for 6^ 



13.975 
1700 

23757.50«tie2S757 lO Answer. 
Required, Ac price of idOO barrels of oU| at: 
5£. 19s. Sd. perbarreh 

de5*95 » decimal (or 19«» 
.Ol25sdecimal for 3^ 



5.9625 

1000 

5962.5000^^65962 10 Afisifcr; 
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' ASSESSMENTS, 

OB METHOD OF LAYING TAXES. 

RULE. 

1. Divide the cents in the amount of tax to be 
raised, by the amoant of dollars in tl^ whole valitar 
tion, and the quotient HeiU be thejproportion for each 
dollar. 

2. Multiply each man's valuation by the propor- 
tion which the dollar paps, and the thing is done. 

EXA.MPX.ES. 

1. Suppose that the valuation of property in a 
township amounted to JS400000, and it was required 
to raise from this amount a tax of S4000; how much 
should each dollar of the valuation pajr? 
Valuation. Assessment. 

400000 : 1 : : 4000 : ^^l^j^tt^^^^^^^^wmict. 

2. Suppose the valuation was S50000, and tax im 
be raised, S700; what should the doUar pay? 
Valuation. Assessment. 

50000 : 1 : : roo : jlH^^i^lct. 4,m. Ans. 

By multiplying every man's valuation, by the pro- 
portion which the dollar pays, the product wiU be 
the amount of his ux. 



APPORHONING OF ASSETS. 

Where there are several creditors, each having 
demands against one; but the effects of the debtor 
not being equal to the sum of the respective debts; 
how to apportion the amount of said effects, or to 
set out a proper share to each creditor. 
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ILITLE* 

1. Divide tfic whole amount of the effects, by tlie 
whole amount of debts, and the quotient will give 
the part that each dollar should pay. 

2. Multiply each creditor's part of the whole debt^ 
by the part which is found for the dollar, and the 
product wilt be the proper share fbc«uch creditor 

BXAHPLES. 

I'. Suppose A owes to B 2500^ 

to C 700. 

to D 900. 

to E 1000. 

and to F 190C^. • ^ 

. . Inall 500a 

And A is worth no mo^ than S^dOOO; what pottioD' 
of this sum should each creditor have? 

Operation. 5000 : i :: 3000 : ^^%^i^&0^ts: 
th«:)part which the dollar pays. Then, 

500 X .60= 300.= B's part., 
700 X. 60= 430.= C*8.. 
900 X .60*= -540.= D's. 
1000 X. 60= 600.= E's.. . 
1900 X .60= 1140. = F*8, 

3000; Proof. 

2p Suppose two m^n, A and B, purchase a plan^- 
tation between them from C, containing 200 acres of 
land, for 230 per acre; A agrees to take a divide of 
the land (being the most valuable part) at 034 per 
acre, and B the remainder, at $26 per acre; when 
they ascertained their respective qnantitiea of land, 
it was found that A's part contained 90 acres, and of 
course, B's no acre^. How much must each man 
pay, so that the whole purchase money may be made- 
up?. 
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Purchase fnoney s i6000» 
A's parts 90 A. at 34=3060. 
^ 3*s =1 1 10 at 26= 2860t. 

Amounk of botbxs S5920* 
Now we see that S5920 wants gso of being enough; 
how mxxAi of this sbm should each of them pay io 
order to. Mike, up the whole? 

Proof 80 



SIMPLE INTEREST. 

Simple Interest is the premium or hire which the 
borrpwer.pays the lender, for the use or loan of money. 

The sum lent, is caJled /rrirtcf/ j/. 

The premium or hire, interest^ or rate per cent. 

The sum of principal and interest, amount* 

Interest for 1 • for l year, ratio. 

Interest upon interest (generally calculated upoa 
principal and. interest both) is called compound in- 
terest. 

RtlLS. 

i 

Multiply the principal by the rate per cent and 
time, divide by lOO, and the thing is done. Or mul- 
tiply by the ratio,* which is the most simple. 

• When glOO or -glOO are hired one year for 86 or 
3g6(orany othersutn) 8t60 : gl :: 6 ; .06c«s. the in- 
terest of gl. for 1 yeai^ratio; hence it is plain, that if, 
any numbep of doliars be multiplied by .06, (he product 
will be the Interest of that sum for a year; or if any sum 
•be multiplied by 6, and divided bv 100, it gives the same; 
for the interest is the ^ or X parts of the principd^ 
mbtjk the rate is 6 per centi and time, 1 year. 
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SIMPLE INTEREST. 
TABLE OF RATIOS. 



^^\M^*^\J*M^/%t*i%Mn^J%/%ikJ^f%Mmjmj%/%t%^^f%M^mf^ m m0^j*j»j^4^jmjm ^\/^^ 



li 

H 

21 

21 
3 
Si 
Si 

i 4 



.01 
.0125 
.015 
.0175 
.02 
.0225 
025 
.0275 
.OS 
.0325 
.035 
.0375 
.04 



4i 

4i 
4i 
5 
525 

Si 

6 

6* 

6i 

61 

7 

n 



.0425 
t i)45 

.0475 

.05 

.0525 

JM5 
.J05W 

.05 

.0625 

.065 

.0675 

07 



n 

7i 

8 

81 

Si 

8} 

9 

9* 

9i 

9} 

10 

lOJ 



.0725 I lOi j .15 




^*^'^^'^^'^'^^^W%^<\^/VM^^%l^^^^«A'VW\^/W««V^W^VVVWW%/%A.^K 



EXAMPLES. 



1. Find the interest of gS375, 50 for one year, at 
6 per cent. 

Operation by role ist. 375,50x6^^^ ^ ^^^ 

100 
Operation by rule 2d. 375, 50 x .06«225 5300 Ans. 

2. Find the interest of 3 75^6. 13^. 4wf. for aycRr 
at 6 per cent. 



By rule 1st. 

375 13 4 
6 



100)2254 00 O 



By rule 2d. 

^375 13 4 
= 375.666 + 
.06 



22*53996 
or £22.54, very nearly. 



. 22.54=a 
^^22 lO 9| 

The difference arising from the defect in the deci- 
mal .666+ being something less than 13*. 4d!L 
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CASB2w 



To fidd the interest of any suno^ Of money for years 
«nd months. 

HULB. 

Find the interest first for oi^e j^^r^ multiply this 
by the number of years, take parts 6f the first year's 
interest for the given mon^s, add the sum of those 
parts to the interest for years, and the thing is done. 



Examples. 

1. find the interest of Si 740, 40 for three years 
and nine months, dt 6 per cent. 
81740.40' 
.06 

M. 

B=i)l04.4240 
3 



313.272 

3= J) 52.212 

26.106 



Ans. S391.59 



•N 



Digitized byCjOOQlC 



146 



mtxmmmss&T. 



2. Find the iaterest of ig3940 t7s. ed. fortiam 
years, nine months and a half, at 6 per cent. 

SS940 17 6 Orje394(X8?5 

6 .0&caerado» 

uK M 

^=J)236^5 5 6=i)236.45250 



3 



3 



rO^.35 15 O 

5«=|)llB.22 12 6 

!«*) 59.11 6 3 

9*«5 4 41 



n)9.35r5 
3s*|)ll8.22625 
f«|) 59.113125 
9485216r5 



^2896.54 18 l-J 
20 

^•10.98 
12 

rf.ii. rr 

4 



Jg896.5490625 
20 

*. 10.98 12500 
12 



^.11.77500 

4 



^r^.3.10 yr«.3.100 

Ans. ^6896 10s. ll'd. ^.tqrs. 

CASE 3. 

To find the interest of any sum <^ money for 
years, months and days. 

RULE. 

Find the interest for the years and months, then 
say, as 365 : the given days s : the interest for one 
year to ^ interest required* 



Digitized tjyLjOOQlC 



S^UPUB KfTBREST- 147 

BXAMFLB. 

t. Find the interest of SlOOOOOO for X year, 9 
months^ and 19 days, at 6 per cent. 

1000000 
.06 







6=JI60000.«0 
3«|3OO00 






1). 


2i. 


15000 


365 


: 19 : 


: 60000 : 3123.2814" 



8l0812d.28i Answer. 

If the above example had been calculated by the 
method usually practised in business (as shall be 
shewn below) a very material error would have re^ 
suited* 

1000000 
•06 



3 -^ 

1 -i 


6OO0O 
3000Q 
15000- 
2500 
. 500 
166i 


S(l08166.66f 
' 108123.281 



SiSkrence. 43.38 

The interest found By the second method Is too 
large; the difference being 243.38. This method of 
calculation is therefore very unsafe for large sums, 
being founded on die supposition that the year- con^- 
abts.of.a60 days. 
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i 



i ■ 



, TABLE OF DECIMAL PARTS OF A YEAB^ 
ZqUAL TO ANY NUMBER OT DAYS. 

^VVVVVV\^>VVVVVVVVV%fVVV\A'WW«^>WV\>WWWWWVWVW«'WWVW|^ 

2 

i 3 

5 
6 

r 

I 8 

2. Find the interest of S7'540yo for 2 years 11 
months and 23 days, at 6 per cent, by the help of the 
preceding table. * 

754070 X .06«=45244.20= Interest for 1 year. 

45244.20x2=90488.40=2 T. 

45244.20-5-2=22622.10=6ilf. 

45244.20 H- 3 = 15081 .40=4^1/. 

15081.40-5-4 = 3770.35^ iM. 

.054794 + .0082 19 X45244.2Cf= 28^50.98* =23</. 



Deciin^ parts 


Days 


Decimal parts 


Days. 


Decimalparts 


.00274 


10 


.027397 


100 


.273973 


.005479 


20 


.054794 


200 


.547945 


.008219 


30 


.082192 


300 


.821918 


.010959- 


40 


.109589 


365 


1.000000 


.013699 


50 


.136986 




.016438 


60 


.164383 


iryear » .25 


.019178 


70 


.191781 


i =^ .5 . 


.021918 


80 


.219178 


i « .75 


.024657 


90 


.246575 







8134813.23* Ans. 
The same calculated otherwise. 
Thus: • 754070 

.06 



4 :: 



-.1} 



45244.20 



365 : 23 



90488.40 for 2 years'. 
22622.10 for 6 mo. 
lil/.=si)l5081.40 for 4 mo. 
3770.35 for 1 mo. 
45244.20 : 2851.00 for 23 day^ 



2134813.2^ Answer, 



simple: interest. 149 

at, $754079 

17.5sshalf the number of momhs itt 
2 years and il months. 

2851 =45244.20 X tVt *»^' ^^^ 23Z>. 



8134813.25 Answer. 

The interest of any sum of money may be had, 
when the rate per cent is six> by multiplying th^ 
gWen prineip^ by hsM the (^i?en time m montksy and 
dividing by 100; or by multiplying by the ratio of 
half the given months to 100.* 

EXAMVtES; 

1. What is the interest of ^63 75 17^. 6d. for 3 years, 
7 J months, at 6 per cent per annum? 

Multiplier for 6iSf'= 3 
do. for lit/; = 4 
do. for JJ!f.=4 
Or the interest of iM. may 
be had by taking J of the in- 
terest found for a month. 



375 


17 


6 
6 


2255 


5 


O 
3 


6765 


15 


Q 


1409 


10 


7i. 



1JM;« 1)375 17 6 



^81,75 5 7 J 



t«:je81 15^. Orf. 2. 75'r*. Ans. 1127 12 6 

fil[f-=j) 187 18 9 
Since sT. 7iM=z4SiM. ', 93 19 4} 

the same result may be had at " ' — 

once, by multiplying by 213. 1409 10 7i 

• Let 8100=principal, 86.=it8 interest for 1 year=s 
1£ monthS) P any other principal, i^nd T any other time, 

«K,:^6::P:^;.ndI2:T::J|:^^,<4= 

S"XTnr,. A theorem which shews^ that if the rate per 

cent is six, the principal, multiplied hy half the time aad^ 
divided by 100, gives the interest in every case. 



150 SIMPLE INTEREST, 

2. Find the interest of 3400 ddlars for 19 months^ 
at 6 per cent. 

Operation. 21222l£:£«s 323. Answer. 
100 

♦But since lOO : 9.5 :r 1 : .095; the same result* 
is had by multiplying by .095; 

3400 X •095=: S323.000, the same as before.^ 

Find the interest of 940 dollars for 29 days, at &per- 
cent per annum. 

jD. Days* In*. 
Say if 100 . . 365 . . 6 
940 . . -29 . . 

Operation, lOO x 365)940 x 29 x 6(4.48. 3 +. Ans. 

It is a custom with merchants to calculate interest- 
on all balances which remain due upon credit sales, . 
after a certain time. Generallyv credit extends to 
two, four, and six months. After these periods of 
credit have gone round, interest is calculated for the 
time which elapses between that and the time of set- 
tlement, also upon each intermediate payment, from 
the time when made to that of settlement.^ 

A purchased goods to the amount of 3740 dollars^ 
at 2 months' credit, 5740 dollars at 4, and 7500 dol- 
lars at 6 months; date of purchase, April 1, 1820. 
On June first, paid 1975 dollars, September l,400O^ 

* This is the same thing as multiplying the principal bj 
half (he time in months^ and then dividing the result hT 

100. -TD .r 
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RTF 



dollars, January l, 182 It paid 3000 dollars. On 
April 1, 1821 9 settled and balanced accounts; how 
did it standf 



DiieJanel,18£1,S3r40 
Paid same date» 1975 

1765 

Int. for SM. ducy. 26.47i 
2d. payment due, 5740 
lilt, for IM. due, 28.70 



Bat if interest had been 
reckoned on the payments^ 
^ow would the lUscountthen 
have stood? 



Aid Sept 1* 

Jan. 1, 1821. 
Interest for 4Ji. 
Oct. l,dae, 
Jan. U Id^l) ? 
Int. due for SJKf* y 



7560.17J 
4000 



Interest' on 

for 1^ months, 
Interest on 

for 8 months^ 
Interest on 

for 6>months,. 



3560.17i 
71.20 
7500 

112.50 



11543,87i 
Paid Jan. I,ld21, SOOO 



April 1,1821, I 
Int.for3Jli;rdue,j 



8243.87^ 
l2S,65i 



Due at settlement Sd367.53i 



• 1st. method, 8367,53i > 
2d. method, 8332.85 ^^ 



Defference, 84.68i 



3749 

187 
5740 

229.60 
7500 



A'mt of debt &int.81762 1 .60 

1st. payment, > -q.;-; 
June 1, 1820.5 *^'^ 
Interest 10 months, 98.75 
2d. payment Sept. 1 , 4000 
Interest 7 months, 140 
3d. payment Jan. 1, 3000 
Interest S months, 45 



Amount of pay- ^ 
ments& interest I 

17621.60 debt. 
9258.75 credit. 



S9253.75 



2 8362.85 balancebyseeond 
method. 



* The first method gives an advantage to .the creditor; 

because the payment is always applied first to discharge 

the iBteresr, and then to the discbarge of the debt, as in 

- Justice It oughts because the money was not paid when 

due* The. interest is therefore due at any time. 
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Having said what I consider sufficient upon the 
calculation of common or simple interest, I have sub- 
joined soinething upon bank interest* 

The mode in banks, is to calculate their interest 
upon Ae month of $o days* Finding the interest oi 
the sum, from the date of the note to the time it be- 
comes due, including the days of grace (which arc 
generally three,) the interest thus found, is called the 
discount. A note dated on March 5th, drawn for 
60 days after date, would actually expire, or become 
due, on the 4th of May; but the bank granting three 
days of grace, causes it to fall due on the 7th pf JAzy; 
which is the day that will be marked on the notice, 
that is always given to the person for whom the note 
has been discounted. A similar procedure takes 
place: let the note be drawn for any number of days 
whatever, on the renewal of the note the first and last 
days are both included; which makes, in addition to 
the three days of grace, another day; (that on which 
the money is paid to the drawer, being recognised as 
a new transaction.) If a note is drawn for 30, 40, 
60, &c. days, interest must be calculated for 34, 44^ 
64, &c. days; which plainly shews, that bemks have 
more profit on notes renewable every 30, 40, &c. 
days, than 60, 80, &c. 

As 100 dollars gives 6 dollars interest in 360 days, 
it wilt give a proportional interest for any other 
number of days, of which 360 is a multiple. 

2100 for 360 days, gives 6.00 
100 for 180 days, gives 3.00 
100 for 90 days, gives 1.50 
100 for 60 days, gives 1.00 
100 for 30 days, gives .50 
100 for 15 days; gives .£5 
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SIMPLB INTEREST. 153 

Bank interest is calculated by the following 



RUXJI. 

Multiply by the given number of days for which 
tke note was drawn, (including days of grace and the 
day on which the money was paid to the drawer) and 
^divide by 360. 

What is the interest, or bank discount, of a note 
of BlOO^ drawn for 60 days? 
Days. Days9 
360 : f 60 

3 days grace* 
day, when the money wa» paid* 



f60 



64 : : 6. interest of glQQ for d602)# 
6 : to the int. or dis. required* 

360)384(1.061 Ans. 

360 But in all cases where the 

interest comes out a frac- 

2400 tioo, it is made even; the 

2160 interest would' in that 

^i— case he 81.07. 

240 « 

Bat the bank method of calculation is shorter, and 
may be easily known, from doing the same example 
over again. 

For 60 days - - - Zl.OO 

3 days grace. 

1 day of payments 

4 being equal to the 15th part of 60, such 
part of iU is that required for 4 days, .of 

^ Ans. jSl.or 
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If for 95 days, If for 120 days. 

Say 60 days Sl.00 Say for 60 days t, 

30 .50 60 1. 

6 .10 4 .0% 

3 .05 — — 

~ — - Int. for 124 days 22.or 
Iiit% for 99 days :ssl.65 

If for 116 days. 

Say for 60 day* i^ 
,60 1. 

Interest for 120 jte. 

Another rule is as followst from die sum, or 
amount of the note, cqt off two figures to the right 
hand, divide by 15, add ikt quotient, and the thing. 

EXAMPKBSjb 

15)1.00 Suppose for 30 days. 

•06| Put down 1. for 60 days*. 

, .07 4 days* 

1.06f in bamk LOT •*— - 

If for 90 days. t> ^ ^'^'^ ^'" ^ "l^^^- 

Add .50 for 30 days. deduct .50 for 30 days. 



And l.or for 64 
Sl.57for94da}rs 



.57 for 34 days.. 



In the state of Pennsylvania, Chief Justice M^Kean, 
in 1 785« fixed the following rule for calculating in* 
terest, (laid down in ist &illas, page 124,) viz, 
*'That the interest of the money paid in before the 
time, be deducted from the interest of the whole 
sum due at the time appointed by the iustrument.for 
makings the payment." 
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EXAWPLS* 

Joha Stiles, in account with John Nokes, 



1820, 

Jan. 1. To his bond jSlOO. 
To one year's in- 
terest, 6.. 



«106. 



Per contra^ Cr^ 
1819, 

Julyl> By cash g50. 
1820, 

Jan. !• By interest 
of %^Q pdid as 
above, 1 .50* 

By balance, 54*50 

S1O6. 



If the $50 dollars which was paid July I, had been 
deducted from Si 03, the whole principal and iuter* 
est (suppSsiog it to be then due,) there would have 
remained S53, which, at the end of the year with its 
interest, would make 854.59, which is 9 cents more 
than just; because no part of the interest was payabk 
until the end of the year. If the bend had been for 
SlOOOOOO, the gain to die obligee g900 over and 
above the legal hire. 

If money becomes due, and interest accrues there* 
on, it is an established rule, that if part of the money 
be paid alter such circumstance occurs, to discharge 
the interest then due first, and apply the residue to- 
wards the discharge of the principal; the remainder 
becomes principal, on which interest may be calcu^ 
lated to the time of next payment: but if the pay>> 
ment be too small to eictinguish the interest due at 
the time, interest is only to be reckoned on the resi- 
due of the principal, and not on the part of interest 
which remains unsatisfied; otherwise, it would be 
compound interest. 

♦ It is-strietly correct to give Stiles credit for the in- 
terest of the S50 paid in, as he might have had it from 
another; and it is no loss to Nokes, for it brings faifli as 
much tts Stiles' credit. 
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TO IWD THE INTEREST OF ENGLISH MONUt IN 
FEDERALu 

£6* being equal to 2l6«, and 2l6.a:the interest 
of.de 100. for one year, at 6 per cent, the interest of 
any number of jg. may be easily brought out in dol- 
lars and cents, by the following 

* 

RXTLB. 



Multiply the given £. by 16, and cut off two 
places to the right hand, for cents, and the thing is 
done. 



^ EXAMFLB« 

Hequired the interest of £79. for l year, at 6 per 
cent, in dollars and cents. 

£. £. D. D. 
100 : 79 : J 16 : 12.64 Ans. 

Rules for 3, 4, 5, &c. or 3i, 3|, &c. per cent, can 
be easily deduced from thai given for 6 per cent, by 
the following proportion: 

AsJlOO, 

Is to any principal in pounds; 
So is the rate per cent, in Federal monev, 
Tathe interest of the same principal, tor one year^ 
in Federal money. 
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SIMPLfi INTEHESt. jfif 

A TABLB 

^BSWIMG THE NUMBfiK OT DAf8» FE6M XW DAY 11^ 
XJ9T MONTH, TO THJB SAME 6AT IN ANT MONTK 
jrOlrLOWING. 
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SIMPLE INTEREST. 



VSZ Ot TK£ :rnSCESIKO T4BJLS. 

Required, the number 
of .4.ays from the 9th of 
Maj- to the 29th of De- 
cember following. 
Under May, and o|^ 

posite December, 214 
From the 9th to the 

29th, ' 20 

Answer, 234 



May, - - 22 

June, - - 30 

July, - - 31 

August, - . 31 

September, - 30 

October, - 31 

November, - 30 

Dece^mber, - 29 

234 

If the days be different, it is only adding or sub- 
tracting their inequality to or from the tabular num- 
ber. In leap years, if the end of February be in the 
time, one day must be added on that account 

In Simple interest, p. represents principal, ^ time, 
^. ratio, and a* amount. From these the four foi- 
lo wing theorems arise, which shew every possible 
case of Sknple Interest; 

^p. 3d. ±±^r, 
if 



1st. ptr+pssza. 2d. 
4th. 



tr+1 
rp 



EXAMPLES. 

1. Required, the amount of 8375.50, at 6 per cent 
per annum, for 6 years. 

Operation. 375.50 x -06 x 6 + 3r5.50a=510.68 Ane. 

2. What principal, at 6 per cent per annum, will, 

in 6 years, amount to S5 10.68? . 

^ . 510.68 ' . 

OperaUon. =375^50 Ans. 

l+*06x6 

3. At what rate per cent will £3f5>50 amount to 
JS510.68 in 6 years time? 

Operation. ^^0-^^-^75.50^^^ ^,, 
375.50X6 
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159 



4. In what time wilt 8375. «) amount toS5ia.68, 
at 6 per cent per annum? 

Operation. 510.68-375.50^^ years. 
*^ 375.50 X. 06 



TABLE OF DECIMAL PARTS 

ton EVERT I>AY IN THE I2tk PART OF A YEAR WIIKK 

coNsi&Ts OF 365.25, or S65i days. 









• ■■X 



i;5 



.5 3 



033 



.066 



.098 



.131 



.164 



11 






.23 



.263 



.296 



10,328 



.361 



i^ .19/ 12,394 18.591 24.788 



13 



17 









.427 



46 



.493 



526 



558 



19 



20 
22 



23 



CO g 



.624 



657 



.69 



.723 



as^ 



15 




.821 

.854 

.887 

.92 

.953 



30 .986 I 



♦♦♦♦♦♦♦ ♦ ♦♦♦ ♦ ♦ ♦ ♦ ♦ ♦♦♦♦♦♦ ♦ ♦♦ ^ 



By Kelp of the above table, the interest of any ^uni 
may be easily bad for any number of napnthc, or 
month* and days, at 6 per cent per annum. By 
multiplying the number of months (or months and 
parts of a month, answering to the given number of 
days in the table,) cutting off one figure niore in the 
product than the rule of decimals require, the result 
will be the interest in shillings and decimal parts of 
a shilling, if the money be English; but if Federal, 
cut off the proper number required by decimals, and 
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160 SIMPLE INTEWSST. 

divide by 200, and the result will be the interest ia 
dollars, and cents.^ 

1. Find the interest of 81347.50 for 4 months 
and 23 days^ at 6 per cent per aiinum. 

Tabular number answering to 23 dayss=»r56 of » 
month, and 4.756:^ time. 

Operation. 1347.50 x 4756^3^^^ 3 ^^^^ 
200 

2. Find the interest of SlOOOOOO for 17 days, at 
o per cent per annum. 

Operation- l£S22S22<J1^^2790. Ans. 
200 

* This rule msy he demonstrated as follows, * Viz. 
First, find in what time Si 00 principal will give 8100 
interest, thus; p. in. p. in, F. 

1^X6 : 100X100 :: 1 : 16| years, 
p. in. p. in. M. M* 
Or, 100x6 : 100x100 : : 12 : 200. And by reversion; 
Jtf. JHf. jp* in. p. in. 
200 : 12 :: 109x100 t 100x6. Wherefore, 
M. M p. in. M. M. p. cts. 

200 : 12 : : 100 : 6, and 200 : 1 : ; 100 : 50 Ae in- 
terest ^ 9100 for I month, st 6per eent. Tberefore^ 
the reason for dividing by 200 In the above ig evident; 
any number of months and decimal parts of months, be- 
ing the s%me way propottipnal to the interest for the time^ 
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SIMPtE INTEREST. ifii 

GENERAL RULES AND THEOREMS 

FOR OAU3ULATING SIMPLE HITEREST.* 

Wckoow that any sum of raoQ^ being upoa sim- 
pk interest at 6 per cetit. will become double in 16 
years- and 8 months^ or in 200 months. From this 
principle, we obtain a lively method for calculating 
interest at 6 per cent, and deduce the following con- 
cise and elegant 

THEOREM: 

Patting, P=»any given principal, and T any given 
time in months then wc have ^ 

200 : T : :.P : Ix-^^ — 
2 100 200 

This theorem expressed in words^ reads thus:-^ 

Multiply tkf given principeilb^f kolf the giv^n time 
in months ^ ctUting off two figures on the right hand 
Jir decimals^ and you have the inter eat required, 

Or^ it may be more convenient to express it thus: 

Multiply the given principal by the given time in. 
months^ and divide by 200. 

• This artfc^, containing three theorems for cal- 
culating simple int^nesty was drawn up and handed to 
nic, by ray goM friend Jfthn Capp, Esq; of Harrisburg* 
The fiirst and third of these theoretns, have not, f believe, . 
been published in this form, in any book' on arithmetic- 
Some parts of the second theorem, may be fotind in se- 
veral worte of arithmetic; but I have not seen all its 
■ parts brought together in any book before, with theit 
several demonstratbns. It may be further remarked^ 
that these three tteorems embrace, with &w eteeptions^. 
the most general cases of simple interest; and that thejp 
ftirnisb, generally speaking, the shortest rales thai cao^ 
be formed* ^ 
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SIMPLE INTEREST. 
THEOREM S.. 



Because l month is -^^of^yezr^i^m.s^^^ 2^.=^^. 
3m.=s-}^, 4m.=^, 6»J.==i, 8f/i.=|i9w. = 8,and iOm. 
=f of a year, the following general rule for calcu- 
lating simple interest^ on any given principal, for any 
given number of months, at the foUowing rateB ^ 
interests, becomes evident: 



When the 
rate per cent. < 
per annum is 



1 ' 

2 
3 



¥ 
=• 1 

i 



Multi- 
ply the 
4 i>given <^ 
6 I princi- i ^ 

8 Ipal by l a 

9 I 
.10 J 



1 2 



Part of the given 
number of mon.^, 
cutting oiF two fi- 
gures on the right 
^hand for decimals, 
and the result will 
give the interest 
of that pritvcipal 
for the given tkcie. 



year. 
As 



Bbmohstratmon. Denoting any given principal 
iby P, and the given time by T^ and supposing the 
rate per cent to be 6; then it will be, 

6P 
As 100 : P : : 6 : tt- the interest of P-for one 

And again, 

.« T> eP 6T P T P 

" 100 ' 12 100 2 loa" 

This theorem expressed in words^ reads thus: ^ 

Multiply the given principal iy half the given thnt 
in months; cutting off two figures on the nghthand^ 
and you will have the interest required. 

In a similar manner, the rules at the several other 
rates may be demonstrated. 

Again; if 4iie rate per cent be 5;^rl¥e havft 

100 : P : : 5 :. i— = —=the int, of P for 1 year. 
100 20 

Hence, by dividing zmy principal by 20, "^e oMain . 

the interest of that principal for one yean 



SIMPLE INTEREST. ig?} 

^ When interest is at r, 10, 11, &c. per cent it will 
be most convenient^ first to find the interest at some 
rate i^hich is an aliquot part of 12, and then take 
parts for the remaining part of such rate. 

The interest may also be had when the rat^ is 7, 
11, &c. per cent, by multiplying the principal by the 
TQte per cent, and by the time in monthsj and divid- 
ing the result by 12, and by 100. Because, 

PK 

100 : P : : R : = the interest of P for one year; 

100 ^ 

R denoting the rate per cent. And again, 

12 : T ; ; £5. : -S5I_==tbe invest of P, for 

100 12X100 
the time T, at the rate H. 

Observing always, that if any of the quantities rc- 
J)resented by P, R, or T, be divided by 12, or by lOO, 
before they are multiplied together^ the work will be 
shortened. 



THEOREM 3. 

The Legislature of Pennsylvania, in passing laws 
to incorporate and charter the several companies for 
the purpose of bankings in this state, having authoris- 
ed these several institutions to exact from their cus- 
tomers, who borrow money from them, on all loans 
at the rate of one per cenU for 60 days; and interest 
is now universally charged at this rate in all the 
banks of the state. 

Hence, this rule of calculating interest has become 
the law of the state; and certainly, no reason exists, 
why every citizen of the state should not have the 
same privilege thati^ specially granted to these bank- 
ijtg institutions; especially when the time is less than 
-a year. 

Hence, we deduce this useful theorem, for calcu* 
I?.Uog.lPt!?J(^st for days, at 6 per cent. 
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Ig4 COMPOUND INTEBB8T. 

Potting Paw any givea principal^ and Tssaoy giVea. 
in days; then we shatl have. 



T 

60 : T : : 1 : — =the interest of Sioo for the 
60 

l^ven Ume* And again, 

-.K« X> T TxP T P ,u • . . ir 

100 ; P :: — : w-C: — s^X =sthc mtercst of* 

60 6000 a 1000 
F for the whole tinve. 

- Now this theorem expressed io words, reads thus^ 

Multiply the gwen principal by the gwen days^ 
tBx>ide the product by 6, and cut off three plmiesfor 
decimals on the right hand^ and you have the interest 
required. 

NoTS. It is evident by inspection, that, when Ty 
the number of the given days, or P, the principal^, 
happen to be either a part Or a mnltiple of the deno- 
minator 6 » or 100, the work will be shortened,, hy 
dividing such fators as will measure each other, by^ 
any common divisor. 

It is also evident, that this theorem furnishes the 
shortest general rule possible,, for odculating sin&ple:: 
interest tor days. 



eOMPOUND INTEREST. 

Compound Interest, or interest upon interest, ie 
scarcely used in business; we zhsAl therefore give but* 
one or two examples, to shew how H is €fikd4ted. 



COMPOUND INTEREST. 165 

What is the compound iotetcst of E342r5 for 3 
years, at 6 per cent per aDOum? " 

3475 
«06 ratio for simple interest. 

208.50 Interest for ist year, 208.50 . 
3475. 



3683.50 
.06 



221*O10 Interest for 2d year, ^1*01 
3683.50 



3904.51 
.06 



234.2706 Interest for 3d year, 234*2706 

9904.51 ■ . M . , 1 

663.7806 



4228.7806 Simple interest for>^^- *^ 

3475 . the same time only J ^^^ -^^ 



S 4l93*7806sAns. Dif&rence, 838.2806 

By tbS^compound ratio, 

3475H4.O6 X 1.06 X 1.06=«:4138.7806«amount, 
and 4l38.r806— 3475=:664.7806==iatere8t. 
If rscsi.06 amount of ijg. or lS5. for 1 year^ 
^aeprincipaly 
issinterest^ 
/astinie, 
as amount, 

The following theorems shew the method of re- 
;iolving all the cases of Compound interest, except f, 
' which must be found by logarithms, viz. 

l./rr^sssa. 2. pr^p^u 3. -=j&. 4. l^*=r 
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166 REBATE (Ml DISCOUNT. 

To find the interest ofg3475aecordiDg to theorem M, 
on the preceding page. . 

, 3475X1.06 l^— 3475=3475 xL191016--.3475= 
8663.7806 Answer. 

To find the amount, 83475 xT66^^^=4138.7806 Ans. 

r«.^ , .. ; . ,4138.7806 4iQftrftnfi 
XoEr.dthep„nc.pa^,-==^=^£«^6^4.5 An.. 



To find the ratio, or rate per cent, i^z£rf£Z^«*i,06«:t 

^ 3475 

amount of 81 for 1 year, and L06t— Ixa^Ofin^aBrate^ 
peciGeBtacG for 100. 

Tofindthetkne, J^S- 4138 m6-Log. 3475_^, ^^^ 

hog. 1.06 

ijllir ^' . f'T J^8*P' s=t. as is shewn further on. 
Log. H» 



REBATE OB DISCOUNT: 

DiscouTit is aa allowance made for the payment oi* 
money before it is due; which allowance is less tha» 
common interest for the time, by the int^re^t of the 
interest. 

The balance,, after discount is deducted, is called 
the present worth. 

If the present wortli be put to interest, at the rate 
per cent and for the time, the amount will be equal 
to the sum which would have then been duebv the 
obligation^ ' 

Digitized by LjOOQIC 



ItfiBATE OR DISCOUNT. jfti 

To find the discount of an^ sum of money for one 
year, 

RULE. 

Multiply the sum by the rate per cent, and divide 
by a hundred more the rate per cent, and the thing 
4s done. 

EXAMPLES. 

1. Find the discount of 8375, due one year hence, 
St 6 per cent. 

106 : 6 : : 375 : 21.2^41 Ans. 

2. Find the discount of S3 754.40, due 1 year 
hence, at.6 per cent. Ans, 8212. 51|^. 

To find the present worth of any sum for one year, 

Multiply the sum by 100, and divide by loO 
more than the rate per cent, and the thing is done. 

EXAMPLES. 

1. Find the present worth o£ Si 760, due l year 
hence, at 6 per cent. 

106 : 100 :: 1760 : 1660.3741 Ans. 

2. Find the present worth of a bond for Si 000, 
due 1 year hence, at 6 per cent. Ans. S943.394|. 

To find the present worth of a note or bond, due 
.2, S or more years hence, 

RULE. 

Divide the given sum by the product of the time 
and ratio more l, and the thing is 4one- 
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168 I^BATE OB DISCOUNT. 

1, Find the present worth of J54757.60, duei 
years hence, at 6 per cent. 
.06 ratio. 
2 time. 

Addl. 

1.12)4r57.60(s»4247.854 Ans. 

2* Find the present worth of 038479 due ^ yean^ 
hence, at 6 per cept, Ans. 82959.28-^. 

To find the present worth of a bond, due at the 
end of any number of years and months, at any rate 
perxent. 

mULE. 

Multiply the number of months in the given time 
by the rate per cent, divide by 12; add 100 to the 
quotient, by this divide the given sum multiplied by 
100, Jmd the thing is done. 

EXAMPLES. 

1. Find the present worth of S450, due 1 yesur 
and 9 months hence, at 6 per cent. 

Operation^ 21 months in given time» 
6 rate. 

12)126 . \ ^ 

1 0.5 «!s quotient. 
100 

— — D. cts. m, 

10»54-l00«=lia5)450xlO0(40r.23.94. An*^ 
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REBATE OR DISCOUNT. 159 

2. Find the present worth *bf 8995, due 1 year 
and 11 months hence, at / per cent. 

Ans. 877.28 + . 
Solution, First, time==l||years=s|^ years, and 

the ratio=.07; benee then f | x .07=^—, to which 

12 

if a unit be added, we have 1 + ^.Izl^l^:^ a divi- 

12 12 

*,«^ o«r1 995 995X12 11940 

sor, ana —= = ^z =877.28 4- Ans. 

' 13.61 13.61 13.61 -^^/^'-^^-t- -^°s. 

12 
This method of solution shall be demonstrated 
farther on. 



If we divide lt)0 by any rate per cent, the quotient 
will shew a number equal to the number of years in 
which any sum will double itself at such rate. 

EXAMPLES. 

At 1 per cent ^^4^ = ^00 years =±1200 months. 

^2 *|°= 50 = 600 

3 ^4°= 33 4iJ/. == 400 

4 ^^0= 25 = 300 

5 *4^=: 20 = 240 

6 ^|:^= 16 8i^. == 200 

7 '^^= 14^ = 171^ 

8 ' ^l.'*^ 12.6 = 150 

9 ^^«=: 11^ = 133^ 

10 vv= 1^ == ^2^ 
&c. &c. &c. &c. 

If it was required to find the discount of any 
^um, at any rate per cent, for any number of years 
and months, n^^^]^ 
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170 REBATE OR DISCOUNT. 



RULE, 



Add to the number of months corresponding with 
the rate per cent in the foregoing scheme, the given 
tkne reduced to months, for a divisor; multiply the 
given sum by the time in months, and divide by 
said divisor, and the quotient will be the discount 
required. 

EXAMPLES. 

,%. Find the discount of gll50, due 20 months 
hence, at 6 per cent. 

Months opposite' 6 = 200 
Given months = 20 

Divisor, 220)l 1 50 X 20) 104^t« Ans. 

2. Find the present worth of ST'SO-CO, due 7 
years and 1 1 months hence, at 8 per cent. 

Ans. 8291.04+- 

S. Find the present worth of Si 150, due 20 
months hence, at 6 per cent. 

The time is 20 months=l| years=| years; now, 
4x.06« V= T=-l» and l + . 1 = 1.1 is a divisor 
for 1150, and il^=8l045y\, present worth re- 
quired. The time in months can be easily reduced 
to the vulgar fraction of a year, or to a fraction which 
will express the time; this multiplied by the rate per 
cent and l added, or a unit added to the product, 
will be a divisor in all cases for the sum to be dis- 
counted} which, divided by it, will be the present 
worth. 
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BROKAGE. 

f . B'rokage is an allowance made to persons called 
brokers. 

Brokers, are all such persons as buy and sell bank 
notes, specie, &c.; and such as find customers and 
sell the goods of other men, at a certain rate per cent, 
for their commission. 

2. The value of bank notes, specie, &c. is found 
by the rules of Rebate or Discount, already taught. 

3. When a sum of money, of any kind, is sold pr 
bought at any rate per cent, discount or advance, and 
paid for in other money; the same sums, at the rates 
agreed upon, will reciprocally purchase or pay for 
eac^h other, if calculated by the rule of discount. 

EXAMPLES. 

1. Find how much par paper will pay for 81275, 
at 2 J per cent discount. 

100 
2.5 

102.5 : 100 :: 1375 : 1341.46.3+ Ans. 

2. Find how much paper, at 2 J per cent discount, 
wil l purchase Sl341 *46»3 at par. 

1341.46.3 X. 025 + 1341.46.3= 1374.999+or> 

551375. Ans. 
The above, calculated as factorage, or commission, 
^which is the mual m ethod in pra ctice.) 

1375—1375 X *0 25=:=1340.62i. Ans. 
134O.62J + 1340.62J x.025«=1373.78 + . Which 
results plainly shew, that if a person buy or sell notes 
at discount or advance, the advantage is by no means, 
reciprocal, if calculated as next above. 

The true principle of money brokerage is, always 
to give as much of one kind of money for another, as 
that other would purchase of it, at the fair discount 
agreed upon. 
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FACTORAGE OR COMMISSION. 

Factors, or commission merchants, are such per- 
sons as buy and sell goods for others, at so much per 
cent,. according to th« custom of the country or place 
where they reside. Their allowances are sometimes 
calculated as simple interest for a year, and sometimes 
by the rule of discount. 

EXArMPLES.. 

1. Sold goods to tlie amount of j5i04000, at i| 
per cent commission: what does my factorage amount* 
lo^ ^ Operation. 104000 x .015*« 1560- Ans, . 

2^ Bouglit a quantity of merchandise, amounting 
to SlOOOOOO^ at i per cent commission; what is vay. 
factorage? Ans. 25000* 

3. Sold goods to the amount of 875400, at2i 
per ctnt commission; what wilL factorage amount to^ 
if calculated by the rule of Discount? 

Ans* 81839.03 + 

4. What is the amount of brokage on 274948^ at 
I percent? Ans. g562.ll 

By riie fdllowii>g scheme, the diflference betweea 
Discount and Interest may be easily seen. 
Interest, Discounts 
SlOOO, lil/.ate per cent, jS5. 84-97, difference .03 
2 - - 10. 

4 • - 20. 

8 . - - 40. 

12 - - 60. 

60, or 5 years, 300. 
120, or 10, 600. 

FronL the above it is evident, that every prudent 
person will take care to pay but the discount (when 
necessary) in place of interest. 

* Hatio=rate percent-MOO. If S6 be allowed for the 
«8e of glOO, 1 year, the amount at the end of the year 
would be gl06; if only g), the amount \ro*iW he hO^,. 
and the ratio=j|^=.06. 
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JBraiTATION OF PAYMENTS. 



Equation of Payments is a method of finding 
when any number of noted or bonds, due at different 
times, m^y be all {mid at once, without loss to ^btor 
or creditor. 

Multiply each payment by its time; divide the 
lium of the products thence arising, by the sum of aU 
the payments, and the quotient will be the equated 
time required. 

BXAHPX.BS. : 

1. A owes B a bond for RlOO dollars, dtfe two 
months hence, and one for jgsOO, due 19 months 
hence; what would be the equated time for paying 
thtm both at oncef 

SJlOOx 2ilf.=* 200 
500X19 «9500 

Aggregate or sum 6 loo )9r|00 aggregate of 

. of payments. products. 

lefJl/. Ans* 

Or, I2il±£2il^«,i6| as before; for l and 5 
1 + 5 ^ 

are to each other, as 100 to 500. 

* Much contention has arisen about the correctness of 
this role. The rule presumes, that the interest of all the 
sums which are paid after they become due, is equal to 
the interest of the sums which are paid before they become 
due; and is susceptible of plausible demonstraiion, which 
is unnecessary to exhibit here, as any one ean easily con- 
vince himself by a simple process. 

My own opinion is, that the equated time should be so 
adjusted, that the interest of all the sums paid aft^r thej 
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174 EQUATION OF PAYMENTS. 

2. A man purchased a ptentation for Si oooOy pajr«' 
able iQ annual pa3iment8 of SlOOO each; , but they af- 
terwards agreed to settle it all at once, by fixing upon 
a time that neither should be a loser. Required, 
the time? * Ana. 5i years. 

3« A merchant4>oQg^ta quantity of ^oods^amount-' 
ing to SlOOOOf to pay in equal proportions, at 2, 4^ 
6, and 9 months, but afterwards agree te pay tho 
whole in 5 months; which 6f;them, debtor or creditor, 
had the advantage? 

By rule, 5 i. months is the equated Umef but if 
payment be made at the end of five months, the cre- 
ditor Has the advantage; for his- money will bring 
him more interest than the discount, (forbearing 5i 
months) will serve the debtor. 

4» A owes B 5 bonds, for S945 each, payable at^ 
3, 9, Ilk, 19) and 29 months; what time might they. 
aU be paid at once? " Ans. 14| month's. 

5. Suppose a debt was discharged in the folIowing^ 
manner; i in hand, 4 in 3 months^ ^of ^V^'^ ^ 
months, and th« residue in 11 months; might it have 
been sooner discharged . without loss ta debtor or^ 

xxeditor? 

It is arule in law that real property ^raanot be coni 
demned and sold fdr debt, if it will rent for as much 
as will pay>^e debt and costs, with interest, in seven 
years, lo find the annual rent which any property 
should bring, in order to discharge a given debt ia 
seven years; or, to know whether a property (accord* 
ing to law) should be condemned for any debt, or not, 
is a matter but superficially understood by most mens 

become dsfe, should be preckely-equal to the discoont of 
all the sums which are paid before they become due. This 
opinion can be maintained by equally plausible demon- 
stration. Here I shall drop the subject without further 
comment. 

Digitized byCjOOQlC 



EQUATION OF PAYMENTS. 17^ 

fii order to re'iBove this difficulty, I will here insert 
» correct tbeorenEr, taken from page 23, Analyst.* 

1. Say amount of debt, interest^ and costs, now 
due against a property sssiooa, and time seven 
years; the lawfbl rate percent being &, amount of 2l 
fbr 1 year:^l* 06; our th eorem will then literaUy 

^and, 81000 X IHzil^i^Il == 1000 X "ir^is 
1.06^ — 1 

SEE ] $^9*1^ Ans* Now, because .17913 comes so 

very near to .18) we may safely reject the former and 

use the latter^ 

If any debt be multiplied by 18» and two places 
cut otr to the right hand of the product, it will give 
the answer near enough for practice. Take the first 
example, 1000x18=18000, two figures being cut 
off, leaves 180, which is only 87 cents too much, in 
a debt of jSlOOO. 

2l: What annual rent would be sufficient to pay the 
amount of debt, interest and costs (upon a property) 
amounting in the whole to 184000, in 7 years? 
4000 X -18= 720 Ans. 

3. A property which rented annually for i35% 
was condemned by a court of inquiry, for an amount 
of debt against it of £2300; was the condemnation 
lawfid? 2300 X .18=414. Now, because this 
sum exceeds 359 by S55, the condemnation was 
lawful. 

4. A property, worth an annual rent of 8750, has 
against it S3000 of debt, should it be condemned? 

3000 X •18=540. Now, because this is less than- 
-750, by a considerable sum, the projperty should not 
be condemned. 

* Ge neral form of the theorem is as follows, viz. xs^a 

y I Xt^ 

X" , In which a?=8um which may be drawn 

daily, weekly, monthly, quarterly, or yearly; a=8u» 
forborne at interest; r=amount of SI for the time of 
drawings one day, one week, one monthi or one year; 
nsawftole time. ^ j 
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fitrtlNG AND SELLING 8T0CS3. 

Stocks are funds established by government, or 
individuals^ in a corporate capacity; the value of 
which is fluctuating. 

The value of stock, at any rate per cent above or 
below par, is found by the following 

RULE. 

Multiply by the rate per cent, and divide by lOO, 
or point off two decimal places to the right of the 
rate per cent, (it then becomes a ratio;) multiply the 
<tock by such ratio,, and the thing is done. 

EXAMPLES. 

1. What is the amount of 375^ dollars nati6nal 
bank stock, at 130 per cent. 

3756 X 1.30=4882.80 Ans. 
Second method. 25=^^13756 
5 = il 939 

187.80 



854882.80 Ans. 

2. What is the value of 6000 dollars worth of 
bank stock, at 93 per cent? Ans. i^SSSO' 

3. What amount of stock, at 87} per cent, can be 
purchased for 9000 dollars? Ans. 810285.71 + 

4. What is the amount of 8750 dollars of 8 per 
cent stock, at 115 per cent? Ans. gl0062.50. 

5. What is the amount of 9000 dollars of 6 per 
Cent stock, at 87J per cent? Ans. 87875* 

6* What is the amount: of 5700 dollars 3 per cent 
stock, at 93i per cent? _ Ans. JB5343.75. 

'I 8 per cent stock, r These stocks 
Note. There is ! 6 per cent stock, J are instituted for 
what is called j 3 per cent stock, ] the support of 
J deferred stock, (^governments 

Digitized byCjOOQlC 



177 



1. 

1 


a 
g- 

n 


1 


O 

1 


1^ 

o 

cr 


[/J 




g" 


-9 

S 

1 


5l 


' *= 


■^ 


til 


Cfi 












; S 




^ 




t« 
















c 












( 


; S- 




e; 
















1 >* 




ff 














' • 




fi- 
















1 -- 


.- 


-- 


- 


H- » 


- 


" 


- 


~ 






















(• 


l§ 


r. 


•7" 


1 


£ 


03 


Ol 


^ 


*- 


A 


1 ;.. 


_ 
















> 


1 2 


: y:3 




t5 


-4 




5? 


5^ 


y? 


1: 




i!:t 


















': *^ 


CTJ 


a> 


k^ 














i 00 


K» 


Of 


Ol 


1^ 


^ 


l-O 






( ; 


> Of 


i^-t 


Ol 


u» 














1 




03 


Ol 


g 




£ 


^ 


^1 


J ;£i ' 


^ 
















' ; 


5 ^1 


^ 


w 














1 ' 


: a 






3 




w 








1 


S 






a 




g 


1 


li 


g 




cn 


















1^ 


o 


o 


I-* 
















1 - t^ 




o 


to 














' C3 




^ 


-^ 


1^ 












^ o> 


--4 


CO 


^ 


Ci 


;j 


^i^ 






! ' 




c 


o> 


to 


c^ 


*^4 


t^ 


tCi 




> 


^\ 


fe 


N* 


OT 


^^ 


^-4 


t^ 




c/> 


^ '' 


\ <^- 


S 


ex. 


C71 


Ci 


en 


(^ 


c^ 


Ca 


cr. 1 


to 


















!l 


' CD 


if^ 


















• ^ 




Ol 














i J 


1^ 




^ 














A 


5 * i 


u^ 


Cft 


" 4*^ 


^^ 


^— 








i' 


^i 


^ 




-^ 


a: 


i^ 






i' 


< IC- 


C3 


00 


CJ( 


Ci 


9S 


P^ 


t/J 




} 


' A^ 


O 


o 


4^ 


*^ 


o 


o 


4^ 


fe 


^i ? 


$ <c 


-s| 




W 


rn 


^^ 


#** 


O 


t£) 


"^1 1 


: o 


**^ 






, 










*,; 


i c5 


t*5 


1^ 














' , 


li^ 


o 














! ^ 


5 ":' 


t& 


^1 


o 


fO 










( ' 


-[ *^ 




^1 


^o 


Oi 


L:j 








;; 


»— 


*^l 


^* 


-^ 


\ti 


to 


4» 






, > 


CC 


-^t 


K> 


*— 


N- 


^1 


O 


Ol 




' 


,' l^ 


*^ 


^— 


Uf 


4* 


C 


tD 


*^ 


CTi 


L 


' tiU 


■ QC 1 


c^ 


t:i 


4:^ 


05 


C^ 


i- 


4^ 


0^5 


1 "17" 


















? 


; >^ 


i;^ 
















1 


, cci 


OD 


*> 






















^1 


'-"1 










1 


J »^ -. 








^1 


Cjr. 








^ f 


o 


CV 


t3 




O 


^i 






1 


^ 


tC 






2^ 


% 


oo 






i 

I 



c 



♦K- 



y Google 



175 
INVOLUTION, 

OR THE METHOD OF RAISING POWfife^; 

1- The powers of any number, are the successive 
products arising from unity^ continually multiplied 
by such number. 

2. The first power of any number is, unity multi- 
plied by such number, 

3. Unity multiplied by any number, being equal 
the first power of such number, it follows, that the 
second, third, fourth, &c. powers of the same number, 
are produced by multiplying crnity one, two, three,, 
four, &c. times by it. 

BXAMPLES. 

Let 2 be raised to all the successive powers, from;' 
the first to the fifth. 

1X2== 2, 1st po^^rof2?=2i. 
1x2x2= 4»2d power or2=i52' its sqtiarc. 
tX2x2xa= 8, Sd power of 2=2^ its cube- 
1x2x2x2x2=16, 4th power of 2=2* its biquadrate' 
1^X2x2x2x2x2=32, 5th power of 2=2* its sursolid. 

PRACTICAL EXAMPLES, 

1. A square chaonber is 36 feet each way; how 
many square feet of boards will floor the same? 

Ans. 1296* 

2. In a plantation 400 perches square, how may 
square perches? A«s. 160000. 

3. If a stone pier was 20' feet every way, how many^^ 
cubic feet would it contain? Ans. SOOOft. 

4. Required, the 4th power of 12. Ans. 20736. 

5th power of 24. 7962624. 

6th power of 48. 12230589464. 

From the abo'^e samples, we deem the doctrinc:^ 
of raising powers is clear. 
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EVOLUTION, 

OR THE EXTRACTION OF ROOTS. 

-To extract the square root, 

1 . Prepare the number for extraction, by pointing it 
off from units' place, into periods of two figures each. 

2' Find, in the table of powers, a square nearest 
to the first, or left hand period, subtract, bring down 
the next period, and call this the first dividend. 

3* Double the quotient figure for a divisor, and tiy 
how often it is contained in all the figures of the di- 
vidend, except the one on its right. 

4. Place this in the quotient for the second figure 
of the root, as well as to the right of the divisor. 

5. Multiply by this quotient figure, as in division; 
the product subtract as before, and to the difference 
1t)ring down the third period. 

6. Proceed in like manner, still doubling the quo- 
tient figures for a nt^ divisor, and bringing down 
another period each time for a new dividend, until 
the whole be brought down, and the thing is done. 

£XAM>LES. 

1. What is the square root of 10342656? 
10'34*26'56(3216 
9 Here, the number consisted of 

— 4 periods; in the table of powers, 
62)l 34 I found a square nearest to the first 

124 period, 10, and set the root, 3, in 

the quotient; I now doubled 3 for 

641)1026 a divisor, and said 6 into 13, the 

641 lirst dividend, all but its right hand 

figure, and found it was contained 

6426)385^56 in 13 twice; I now placed 2 for the 
38556 second figure of the root and also 
'■ beside 6, the divbor, and multi- 
plied 62 by 2, which gave 124; this I subtracted from 
134. So I proceeded until the work was finished. 



i8D SQlIAHE ROOT. 

2. Extract the root of 151321. Ans. 3B9. Root 
2985984. 1/28. 

2309/636. 4806: 

299066/969. 5468/. 

The use of the Square Root is very great; but I 
•shall content myself with giving a few exanaplcs only^ 
in this place. 

1. If the General of an army desired to scale the 
walls of a city, which were 15 feet high, and sur- 
rounded by an inaccessible mote, of 20 feet wide, he 
could, by help of the Square Root, ascertain the length 
of a ladder which would reach from the outside of 
the mote to the top of the wall. Thus: 
^20x20+15 X 15*= 25 feet, the length required. 

2. if the leogth of a building be 80 feet, and its 
breadth 60, what distance should it measure froni 
corner to corner, diagonally? Ans. 100 feet. 

3. If a person desired to lay out the foundation of 
a building by lines, so that it be exactly square, mea- 
sure 6 feet on one line from the corner, and eight 
upon the other, (crossing the first at said corner;) if 
these two points be just 10 feet asunder, the lines 
cross at right angles and are squared with each other; 
for -s/6x 6-1-8x8= 10. 

,4. The length of one side of a garden was 400 
feet, and its breadth, or the length of the oAer side, 
300, and it measured diagonally 500 feet; was it 
square, or in other words, right angled? 
(400 X 400 + 300 X 300) i = 500; which proves that 
the garden was right- angled^ 

* Bj the 4rth proposition of the 1st book of Euclid's 
Elements of Geometry, it is proved, that the square root 
of the sum of the squares of any two numbers or lines, is 
equal to the root of a number whose square would be equal 
to the sum of the squares of both the former numbers, or 
A line equal (he side of a square as large as both the 
squares made ujwn the given lines- - r- t 
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Ct/BE ROOT. Ifii 

To extract the Cube root, 

1. Prepate the number for extraction, by pointing 
It oifinto periods of three figures ^ach, from the place 
of units. ' 

2. Find a cube in the table of powers, nearest to 
the first, or Left hand period; place its foot in the 
quotient^ and subtract the cube itself from the first, 
or left hand period. 

3» To this difference bring down the first, or left 
hand figure of the second period, and call this the 
resohend, 

4* Midtiply *the square of the root found by 3 (the 
index of the ctibe)-for a divisor. 

5. Try how often this divisor will go into the re- 
solvend^ place the result in the quotient, and cube all 
the quotient figures for a subtrahend. 

6* Draw a line underneath, place down the subtra- 
hend below the two first periods, and subtract. 

7. To this difference brihg down the left hand 
figure of the third period, and call this the second 
resolvend; multiply the square of all the quotient 
figures now fouiid by 3 (as before) for a second di- 
visor. 

8. Try this divisor into the second resolvend, place 
the result in the quotient, cube all the quotient figures 
still again for a new subtrahend; subtract, &c« as be- 
fore, bringing down the left hand figure of each suc- 
cessive period, to the last, dividing and cubing as be- 
fore. If the given number be a perfect cube, the last 
subtrahend will be equal to it exactly; if not, then a 
fractional part belongs to the root. 
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182 CUBE ROOT, 

EXAMPLES. 

1. What is the cube root of 34965783^ 
34'965*783(32r Ans. 
2r 

27) 79 3 X 3 X 3 = 27^ first divisor. 

32768 32X32X32=32768, first subtra- 
Mi ■ head. 

3072)2X977 32 X 32 X 3 = 3072, second divisor. 

327x327x327—34965783, the 

second subtrahend, which happens to be equal to the 
^ven number; therefore the thing is done. 

Operation. First, I search the table of powers 
for a cube nearest to 34, and find 27 to be such a 
one; the root 3 I place in the quotient, and sub- 
tract 27 from 34; to the remainder, 7, I bring down 
9, the left figure of the second period, and call this 
the resolvend; next, I nmltiply the square of the 
quotient figure by 3 (the index of the power) for a 
divisor, which I try into 79, the rescdveod, and find 
it goes twice, this 2 I place in die quotient; I now 
cube both, viz. 32, for a subtrahend, and find itss 
32768; this I place below the two first; and so pro- 
ceed as above, until the whole is performed. 

2* What is the cube root of 16194277? Ans. 253. 
, 3. Whatis the cube rootof 84604519^ 439. 

. 4. What is the cube root of 4360368M287? 

Ans. 7583. 

The cube root is user! in the investigation of mul- 
titudes of useful problems in mensuration of solids. 
A few examples of which follow. 

1. Required, the length of the side of a cubic vat, 
capable of con taining 847 hog sheads of wine. 

Operation. ^847 X 63 X 231 =231 inche$=iq/l3i«. 

2. Required, the length of the side of a cubic vat, 
capable of containing 2209 barrels of beer. 

Ans. 282m. or 23^^. eiru 



SQUARE ROOT. 183 

The extraction of roots of higher powers is here 
omitted, as not being of much use in this place, 

SQUARE ROOT, 

FURTHSa ILLUSTRATED AND EXEMPLIFIED., 

To extract the Square Root of fractional expres- 
sions (called vulgar^) 

RULE. 

1. Reduce the fraction (if necessary) to its lowest 
terms; extract the root of the numerator, and that of 
the denominator; place the roots of these in the same 
order, and the new fraction will he the rootre^ircd* 

2. If a mixed iiumber, reduce it to an improper 
fraction; extract the root of both sides as before, and 
the thing is done. 

CASE 1. 

EXAMPLES. 

1. If the area of a square surface, or field, be H 
of a square mile, what is the length of one of its sides? 

* ^41=1 ^f ^ ^^^^ ^ length. 

2. If the superficial content of a square board be 
iV« ^^ * square yard, what is the length of one of 
its sides? Ans. || or |f a»2^. 9m. 9src^ 

3. If the area ot a small gaiden was 10||- square- 
perches, libw many feet long is one of its sides? 

Ans. 54-1% ft. 

To extract the square roots of surd fractions,* 

RULE. 

1 . If a simple fraction^ reduce it to a decimal equal 
thereto; extract the root of this decimal, aad the- 
thing is done^ 

* Surds are such powers as have narationali or eveft 
roots. 

Digitized byCjOOQlC 



184 SQUARE BOOT. 

2. If a' mixed number, reduce the fractional part 
to a decimal, annes: it to the whole part; take tte 
Tooty and the thing b done, 



CASE 2. 
BXAMPi.ES. 



1. Suppose the surface of the lid of a square snufFt 
box was just 8^ square inches, how long is it. 
Firstj r)3.0(.4285+ and 8^4285(2.9031 +?«• An«. 
2 8 4 



20 

14 


49)44^ 
441 


60 
56 


5B03)lB50b 
ir409 


40 
35 


58061>109100 
58061 


5 


51039 


V« 8.4285 + 


J, \/8.4285se2.9031+ Ans. 



Or, 



Note. Both the fraction of this power, and| ita, 
root, might be carried much farther, if necessary. 

2. Suppose the area of a building lot wa^, exactly 
76y^ square perches, how many yards of paling wilV 
inclose i^^ Ans. 192.09. 

CASE 3. 

EXAMPLES. 

1. What is the me an propor tional between 16 and' 
100? \/xe X 100=40. Ans. 

For, 16 : 40 : : 40 : 1221^2== loo. Proof, 

16 
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SQOARE BO^ir? ' 185 

S» Rcqimid^ a mean propoitiooal between ^ and 
^^ Ans. I2i* 

Carpenters, in framing timber, uac various rulea 
for ascertaining the length rff a brace to extend any 
length upwards, and along a sill the same length, or 
to extend equal lengths upon any two pieces at right 
iingles to each other; what is the most certain rule;^ 
amongst them? * 

3. Suppose it was required to find the length of a 
brace that woul4 extend 4 feet upon each of two 
pieces of timber, making a square with each other. 

By the 47th proposition of the U book of Euclid* 

^ (4* +4*)*= V32= ^ 7irf. lOsec. Ans- 

put a practical rule^*^^ that answers very well for* 
business, is^ just ta consider one of the perpendiculars 
(as 4) to be so many feet, and the same multiplied 
by 5t so many inches, which reduced to feet and ad* 
ded to the former feet, gives the length required, a 
little too long; but is supposed the better for it, on 
account of the work shrinking as it dries* 

EXAMPLB. 

Find the length of a brace to extend 6 feet along, 
two pieces of timber, at right angles to each other. 
Set down 6. for feet. 

Then ^i<i=2.6m. 
12 

8.6 length required. 

By the ist rule, r6*+6*)* = 8.48+ or sft.sin.9seL\ 
within less than ^ of an inch of what the second rule 
brings out. 

■ ■ I I " i r ■ M l I 1 1 , 11 

• 'fhis practical rule arises from the circumstance of 
the legs of the ri^t angled triangle being equal, and the 
ratio of the hypothenuse to the legs. Tne true number 
to multiply by, is easily deduced from the same principle^ 
it win b« 4.964- in all cases> whether the eq|ial \^-\m 
lOoeer or shorter* * 
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IS$ SQUARE BOOT. 

4* There JU^ tiro colunms, in the ruins of Peree- 
poUs» left atandiog upright; one is 64 feet Above t|^ 
Xlaioy the other 50* Between, these, in a right line^ 
stands an ancient statue; the head whereof is 97 f eo^ 
from the summit of the higher, and 06 feet from the 
top of the lower column; the base whereof measures 
just 76 feet to the centre of the figure's base. Re- 
>quired the distance between the to]^ of the columns. 

Ans. 169.95839 feet, when the top of the statue is 
higher than the columns; but if lower^ then 157*034- 
c=e distance between their top^* 

5* There are points of the Ande s, in South Ame- 
ricd', that are 4 miles above the level of the sea; to 
what distance could a person see from the top of such 
an elevated point, provided the atmosphere was per- 
fectly, clear, and not assisted by refraction, 

K w e put the earth's semi-diame ter at 4000 milcs^ 
then \/4004 x 4004—4000 x 4000= 1 78.93 + miles, 
the distance required, which is but about twice as far 
as a person could s^e from a point of land elevated 
but one mile above the level of the sea. 

IL.ULE, 

For finding the distance that an object may be scffen 
at sea, elevated any height above the level of the 
water. 

Add to the earth's semi-diameter^ in feet, the 
height of the object; square the sum; next Square the 
number of feet in the earth's diameter; take the di& 
ference of these squares; then (by E. l. 47.) the 
square root of the dififcrence of those squares will be 
jjje Aistftuce requ"^d, in feet. 

•Note. In all cases where the square root of the 
sum, or difference of the squares, of any two num- 
bers is required, the principle is inferred from the 
proposition in Euclid's JElements of Geometryi abowr 
guotid. , 
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' •^. 17i# dim of. any twQ numbers toimipBed by 
thdur difference, plus tbe square of tbe lesser, is 
eqtSEil.the square of the greater* And the^um o^ 
ai)y two numbers, multiplied by their difference, sub- 
tracted from the squave of the greater,' wilt leave nhe 
square of ^Cr lesser. Required, a demonstration. 

* CUBE ROOT, 

FijRTHBR EXBMPtlFIED. 

To extract the cube root of a vulgar fraction, 

RULE* 

^X. Reduce the given fraction, if necessary, to its 
lowest terms; extract the root pf both sides, place it 
in the same order, and the thing is done. 

2. If the quantity be mixed, reduce it to an int- 
proper fraction; extract as before, and the thing is 
done. 

3. If surds, reduce them to their equivalent deci- 
mal values; extract the root of such decimal, if alone, 
if joined to a whole number, then the root of both 
when joined together, and the thing is accomplished^ 

EXAMPLES. 

1. The solid content of a cubic box is f^jA ^f ^ 
cubic yard; what is the length x>f one of its- sides? 

If the fraction be -5- by 12 or 3)t-V7jV(=t^I *»^ 
4)1^1=: tVti wherefore ^^^5.==!^ of a yard long= 
Iji. 9.6in^ Ans. 

2. The solid content of a cubic vat is 5%|| cubic 
yards; required, the length, breadth amd dcptti. 

Ans. 5.4 feet. 

3. The solid content of a cubic vat is 7^ cubic 
Ifards; what is the length of its sides? 

7^=»V« 7. 857142+ and (r.85ri42)^s= 
•' ' ' - 1^97 +yds. or 5.9l/^ Ans^ 
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4* The solid content of a ceHar, vMch la diSk^ 
long, broad and deep, is lOOi cubic yards; reqaired^ 
the lengdi of its sides. Ans. %^.9S+/t. 

To find the side of i cube ^at shaH be equal in 
solidity to any given solid^ as a gjbbe, cyliader} prisoi^ 

cone, &c. 

% 

IIVI.E. 

Extract the cube root of the solid content of tlie 
given body, which root will be the side of the cube, 
vequired. 

BIAMPI.E. 

1. What is the whole superficies of a cubic block 
which contains exactly SOO solid feet? 

Ans. 268.456326+ 

Having the dimensions of any solrd body» to find 
the dimensions of another similar solid, that shall be 
any number of times greater or less than the solid 
giveo^ 

BCLS. 

Multiply the cube of each side by the diSerence* 
between the solid given and^ that required, if greater 
(or divide by the difference, if less) than the solid 
given; then extract the cube root of each product or 
quotient, which will give the dimensions of the 8<riid 
required.t 

* What is meant here by the difference^ is, the number 
cif times the required solid is to be f/rukm: or less Ihaa 
the ^ven one. 

t Dbmonstratxom. Let us assihne jt solid, t^e sides 
of which may be % S, and 4 feet long, respectively; its-' 
solidity ta cube feet wiU be«KSx4:=sMfeet Vi9W^ 
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EXAMPLES. 

1. the dimensions of f S'^Il . ^ ^if' ^^"»- 

a shin are 1 Beam, 25 

aship.are,. |D^p^ofhold 15- 

What dimensions should a ship pf similar form 
have, to contain, or carry three times the burthen? 

r Length of keel 180.28/f. 
^ . Ads. < iBreadth of beam 36.05 

tDepthofhold 21.63 

2. Find the dimensions of a similar ship, that shall 
contain, or carry, just half tlie burthen of that whos^ 
dimensions arc given^ 

rLe^igth of keel 99.21/^ 
Ans. -I. beam 19.84 

t hold 11.09 



Like solida are ia triplicate proportion to their Eo- 
ntologous (or like) sides; therefore, it will be, as the 
cube pf a dimension ; is to its given weight : : so ia 
the cube of any like dimension : to the weight sought. 
[Inferred from propositioa a. book 12* £uclid.] 

suppose we woald know the dimensions of a similar solid, 
j6st twiee as larger it is had per rule. 

2xax2) C=ld^ C^I6«2.519+ 

^XSX^IK^ ] :?= 54> and < ^54==3.779+ 
4X4X4) (=128) ("^128=5.037+ 

The d imensions required^ for ^i^x^54>^^li8=. 
^110592=48=twice the given solids (which we assuVn- 
ed,) as was required. If the given solid was a cube, it is 
only necessary (in case We want to find a similar one, 
two or more times as large) to multiply the cube of the 
«de (which is the content) by 2 or more, as the case may 
he; the cube^root of. which product will be the side o£ 
Mother 2, 3> or more timesas large, Syc, 
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EXAMPLES. 

1. If a ship of 400 tons burthen, be 80 feet long 
in the keel; what is the burthen of another ship, the 
keel of which is 100 feet long, Ans. 781 T. 5C. 

2. Suppose a cannon ball, of 4 inches diameter, 
weighs 18/^.; what is the diameter of another, that 
weighs 42/^.? Ans. 5.30+ 

3. Suppose a mortar shell, of 8 inches diameter, 
weighs 50/6.; what is the diameter of a shell that 
weighs 100/6.? Ans. 10.08+ inches* 



To find two mean proporuooals between two givea 
numbers, 

BUL^ 

Multiply the square of die lesser extreme, by the 
greater extreme, the cube root of the product will be 
&e lesser mean; again, multiply the square of the 
greater extreme, by the lesser extreme, the cube root 
of the product will be the greater mean*"* 

* Drmomstration. Let as assume any two nambers^ 
as £ and 16, and find two mean proportionals between^ 
them; let these proportionals be denoted by x and yf 
thenby the nature of geometrical ratio, 2 : ct xi y i l6. 
Now» because the second term, x^ is a mean proportional 
between 2 and y, and y a mean proportioDal between a^ 
and 16, ^/l^ssy$ for the square root of the product of 
any two mimbers is a mean proportional between those 
numbers; henec then, 2 : or :: s/l3x ; 16. No w, by 
multiplying means and extremes, 2 x l6ss;r x "^l^i 
that is, 32s=: v^l6a?3; new by squaring both sides, and by 
division, x^ » » •|*«= 64, and by extraction, a?= V^zs^ 4* 
the lesser mean, and (16 x l6 x 2)4ax8,thc ^eater mean, 
which operation, written out in words, is the rule above- 
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EXAMPLES* 

1. Required, two mean proportionals between i 
and 2. 1 X 1 X 2 = 2 and ^2=le8ser mean. 

Again, 2X2X1=4 and ^4^ greater mean. 
For, 1 : ^2 : ; "^4 : 2 Now multiply means 
and extremes, i x2=*"^i^x^4=^8":f=2- Proof. 

2. Required, two mean proportionals between 4 
and 256. - Ans. 16 and 64. 

3. Required, two mean proportionals bet ween 3 
and II. Ans. ^99 and ^363. 

Note. More examples of the uses of the Cube 
Root might be shewn; but I presume I have given 
sufficient to make the subject familiar enough to any 
one, to extend it to any length farther that may be 
thought necessary. 

A GENEKAL JtULE FOR EXTRACTING THE ROOTS OF 
ALL POWERS. 

1. Prepare the given number for extraction, by 
pointing off from the place of iinity^ as the root re- 
quired directs. If the square* root, the number of 
figures to a period must be two; if the cube root, 
three; the biquadrate root, four, &c. because the in- 
dices of the powjcrs are, 2, 3, 4* &c. 

2. Find the first figure in the root by your own 
judgment, or by inspection into the table of powers. 

3. Subtract it from the given number. 

4. Augment the remainder by the left hand figure 
of the second perJod. 

5. Involve the whole root, last found, into the next 
inferior power to that which is given. 

6. Multiply It by the index of the given power, 
and call this your divisor. 

7. Find a quotient figure by common division, and 
annex it to the root. 
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^. IqvoIvc all the rapt thus found, into the givefe 
power. 

9. Subtract this power (always) from as many 
pomts of the given power as you have brought ilow"!!, 
beginning at the lowest place. ' 

10. To the remainder brirt^ down the fir^t figute 
of the next point, for a new dividend. 

11. Find a new divisor, as before; and ia like 
inanner proceed till the work is ended. 

EXAM^LIS. 

' Let the square cube root of 782757789S96 be ex- 
tfaclcd. ' 

782r57'r89696(96 
9X9X9X9X9X9=' 531441 ' 



9x9x9x9 X 9x 6=354294)2513161 



96 X 96 X 96,X 96 X 96 X 96= 782/57789696 

Thb, you see, is done precisely as the square or 
cube roots, and so is every higher power. 

There are many methods given for extracting the 
roots of pqwcys, by approximation, &c.; but the 
above general rule is as good as any that I kflow at 
present, and may suffice. 



INSURANCE. 

A^rit^ or policy^ of Insurance^ is a security pas- 
sed from the insurer to the insured; whereby the 
insurers, or underwriters, in consideration of a cer- 
tain premium, ate bound to make good to the insured 
all sudh property mentioned therein, or an equivalent 
thereto, against all hazards, perils, losses, &c. or 
agamst some particular event. ,. ,^,^^, ,, Google 
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The polkiy^ when made, becomes the property of 
the iasured. It is executed by the insurer or inslir- 
erS) My subscribing his or their names to it; from 
which they are called underwriters. 

The premium is rated at so much per cent, on the 
property insured, and rises or fails, according to the 
risk, or hazard run. 

In cases of total loss, the underwriter, or under- 
writers, make good to the insured, the amount in- 
sured; deducting 2 per cent, which is called discount. 

Abandonment^ is that right which the insured has^ 
in case of partial loss^ to relinquish his interests in 
the property insured, to'the underwriter, or under; 
writers, and claim the amount insured, as if for a 
total loss. 

Salvage^ is an allowance, or premium, inade by the 
owners of ship and cargo, for saving the ship and 
cargo, or both, from the dangers of« the sea, pirates, 
or enemiea; and, till such premium is made, the per- 
son saving the property is justifiable in retaining it. 

General average, h a contribution proportionably 
borpe by all conc^rn^^d in ship and cargo, where a 
partial loss is IncurrL-d for the preservation of the 
rest; though it is in the end made good,v by the un- 
derwriters, in proportion to the sums they have un- 
derwritten. 

Partial hss^ signifies the damage a ship or goods 
may have sustained, in the voyage, from some of the 
perils insured against. 

Average lods^ must be sustained by the owners of 
ship and cargo, or freight, in proportion to their res- 
pective adventures at hazard. The average loss was - 
formerly put at 10 per cent; but it must now amount 
to 5 per cent. 

CASE 1. 

RULE. 

Insurance is calculated as simple interest for years. 
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EXAMPLES. 

1. What is the insurance on gllOOO at 3 per cent? 

11000X-03=33Q. Ans. 

2. What is the insurance on 81/500 at 2 J percent? 

Ans. 8427.50. 

Adventurers generally take out a policy for such 
amount, as will be equal to the sum at ha2:ard, to- 
gether with the insurance.* 

RULIBv 

Multiply the given invoice by 100, and divide by 
100 minus the premium, and the quotient will shew 
the amount that covers itf 

* The premium it generally received by the insurer 
at the time the poliey is given to the insured; but must 
be included in the policy with the amount of the adven- 
ture insured. It is esteemed the most material part of 
a poliey, on account of its beings the consideration on 
which the contract is founded. The insurer acknowledg- 
ing Ihe reeeipts of the premium, by signing the policy, 
makes htmseli liable for the losses that may happen. 

Note. A policy is only signed by the insurer, or in- 
surers, and not by the insured. 

t To find the sum for which a policy should be taken 
out, to cover a given sum. 

Let A=slOO, J7=premium, asamount to be insured 
upon, and s^sum to be covered; then 

h^p i h :: 8 t -L. =sa. 
A— p 
When a pdicy is taken out for a certain sum, in order 
to cover a given sum» 

a : $ :t h : ^^^h^p^ or A— — =p. 
a a 

When the policy for covering any sum, and the premi- 
lua per cent, are given, to find the sum to be covcredj^ 

h :h^p::a : f5=2£=:s. 
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£XAMt*LES. 

1. For what amount must I take out a policy, to 
cover an invoice of g9000 at 9 per cent? 

100 — 9 : 100 :: 9000 : 9890.10.9+ Ans. 

2. For what amount must I take out a policy, to 
cover an invoice of 837004., at 5 per cent? 

Ans. 38951.57'.8-f 

CASE 2. 

"When the amount of the policy and premhim are 
given, to find the sum covered, multiply the amount 

When a given sum is adventured several vayages 
round, from one place to another, cither at the same or at 
different risks, from place ta place, and it is required to 
tBike out a poHey for such a sum as wilt cover the adven- 
ture all-round, supposing the risk out and home to be 
equal and tantamount to the several given risks, 
For the first voyage* Second voyi^e* 

h^p :h:: s : J!L =a. h^pih::J^ : ^\ ^a. 
h ' h^ * 



a 



Third voyc^. 



8h' sh^ 



^-p I* k-^p I* h^ 

h^^WI^p. 
a 

And so on for any number of voyages. If mssezponent 
of any poweo then ^^m 

T ; ; — - assumtoBe 

n-^pxhr^xh-^, &c. 

insured upon all round; and ^— . zl}^ «: premium 

a 

tXt rounds tantamount to the several i^ven premiums.. 
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to be insured by lOO minus the premium, divide bjr 
100) and the quotient will shew the sum to be tovered.. 

EXAMPLES. 

1. A merchant insuring an adventure,^ at 7 per 
cent, took out a policy for SSOOO; what was the 
sum at risk? 

522^211^=1== 27440. Ans. 
100 

2. A merchant insuring an adventure, at 9 per 
cent, took out a policy for S9000; what was the sum 
at risk? Ans. S8190. 



CJkSZ 3. 

When the amount and sum covered are given, to 
find the premium and rebate, multiply the sum to be 
covered by lOO, divide by the amount to be insured, 
and the quotient will be 100 — premium plus the re- 
bate; from which the premium is easily had, by sub- 
tracting said quotient from lOO. 

SXAMPLKS. 

1. A mercliant insuring &17O00, took out a jiolicy 

for Si 8000; what was the premium and rebate? 

17000x100 ^ ^ X « A 

— ^^;^ =94| and 100—94^= 5f Ans. 

2 rebate. 

Sf premium* 

2. A merchant insuring 837404, took out a policy 
for JS40000; required, the premium and rebate. 

Ans. 6j\V 

2 rebate. 

4^y^ premium- 
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CASE. 4. 

Wjhen the adventure is continued from one part tor 
another, at the same or different risks, to find the 
amount that will cover $he adventure all round, sub- 
tract each premium from 100, and multiply the se- 
veral remainders together for a divisor, raise lOO to 
a power whose index is equal the number of risks, 
multiply this by the sum adventured; the product, 
divided by said divisor, will be the amount of the 
policy to be insured all rounds* 

EXAMfiLSSk. 

1. A merchant insores an adventure of gsooo to 
Savanna, at 5 per cent, thence to Kingston, Jamaica, 
at a per cent, thence to Philadelphia^ at 2 per cent; 
fcr how much must he take out a policy to covet the 
adventure round? 

100—5 X 100— 3 X UiO— a : lOOXtOOXlOO :: 3000 : 
Ans^r 

2. A merchant adventured $900Ofrom Newbury^- 
port to Savanna, from thence to Barbadoes, from 
thence to Bermuda, and from thence home^ at 6i 
per cent from port to port; for what sum must I take 

■■ J I 11 I II I ■ III I « ' ' I f lll»— III HJ i I I I 111 » 

• The reason of this rule is founded-iipon the insured 
allowing the insurers an additional gremium, on account 
of the increase of risk; which additional premium is as^ 
certaincd for the first port of:destinatidn, as incase 1, by 
sajiDg, as 100 less the piremium per centi is to lOOy so'fe 
the amount of the adventure, to the sum to be covered by 
the policj; which sum is. made the adventure to the 2d 
port of destinatioiij.and on which the premium fer the 2d 
IS calculated, aiKi so on, for as many as the number of 
given ri^ks. Ido^nof, however, see the propriety of sudi 
a rule in mercantile arithmetic; it Wag^too incommodious 
for practice; when it might be easily remediedyby adding ^ 
simply, an equivalent to the- premium first named; for , 
instance, making 5 per centj 5*, or 5}, &c. according to. 
the increase of risk* , ^ 
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out a policy to cover his adventure the voyage round, 
supposing the risk to be equal out and home, and 
tantamount to the several given risks? Ans* 

CASE 5. 

When the adventure is at different risks round, 
and a premium required equal to a mean value, or 
tantamount to the several rates per cent; we must 
find the amount to be insured, by the last rule in 
case 4; subtract the sum adventured from the amount, 
the remainder is the entire of the discount and pre- 
mium.^ ''Fhen multiply said difference by lOO, divide 
by the amount, and the quotient will be the rate per 
cent; from which subtract the discount, the remain- 
der 13^ the premium which must be paid to the under^ 
writers; 

£XAMPL£, 

A. Gi in Philadelphia, insures 810119.33 to Sa- 
vanna, at 2h per cent; thence to New Orleans, at 7; 
thence to Gaudaloupe, at 4; and from thence home, 
at 5; what amount will cover this adventure roundr 
with 2 per cent, in case of loss^ 

First the amount is found by case 4.3b jSl250p 

Sum adventured, 10119.33 



Insurance and discount, 2380.67 

Then, BH2:£!2il22« 19.065=== premium & rebate, 
12500 2 deduct rebate. 



17.045 rate perct. orprem. 
Again, 12500 at 17-045 per ct. =« 21 30.625 \ 

12500 at 2 per cent, a 250 J *""*=*" 
2380.625. 

Wherefore, 12500— 2380.625 «:101 19.375. 
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CASE 6. 

To find the equal premium paid on a policy takea 
out to cover an adventure to two or more places, we^ 
must multiply the adventure 100 as often as there 
arc risks, and divide the product by the amount for 
which the policy is drawn; next extract that root of 
the quotient denoted by the number of risks; this 
root taken from 100, will give the equal rate or pre- 
mium. 

EXAMPLES. 

!• A merchant in Philadelphia, adventures jgQOOO 
to London, from thence to Jamaica, and from thence 
home; to cover which, he took out a policy for 
810000; what was the rate per cent premium? 

\ 10000 / 

2. A merchant in Philadelphia, adventures 5575000 
to Liverpool, from thence to the island of Trinidad, 
aad from thence home; to cover which he took out 
a policy for SSOOOO; what was the rate per cent pre- 
mium? Ans. 



CASE r. 

•When an adventure is insured out and home, at 
one risk, at a given rate per cent, and the voyage 
terminates short of what was at first intended; to 
find what the underwriter must receive per cent, 

1. If just half the voyage is performed, it must 
be considered as two equal risks; if one-third, then 
as three equal risks; if one- fourth, four equal risks, 
&c,; and by case 4 must be found the amount which 
will cover the adventure round. 

2. Involve 100 to that power denoted by the num ^ 
ber of risks, and multiply this power by the sum -ad- 
ventured. , ,, Cnnoli 
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3- Divide this product by the afores&id amount. 

4. Extract that root of the quotient denoted by 
the number of risks. 

5. Take this root from 100, the remainder will be 
the sum per cent, which the underwriter must receive.- 

EXAMPLE. 

A merchant covers 87404^ at 6 per cent, froiu 
Philadelphia to Kingston, Jamaica, and home again; 
but the voyage terminating at Kingston, what must 
the insurer receive per cent. 

100 — 6 : 100 : : 7504 : 7865.74.4 + 
100x100x7404 



7865.74.4 + 



= 9412.713 + 



Again, 100 — ^^9412. 713=2.98 per cent, to be paid 
the insurer on the above amount. 

GENERAL AVERAGE. 

" Whatever the master of a ship in distress, with (He 
advice of his officers and sailors, deliberately resolves 
to do, for the preservation of the whole, in cutting 
away masts or cables, or in throwing goods aver- 
board, to lighten the vessel; which is what is meant 
by jetson, is in all places permitted to be brought 
into a general average; in which, all who are con- 
cerned in ship, freight and cargo, are to bear an 
equal or proportionable part of the loss of what was 
so sacrificed for the common welfare, and it must be 
made good by the insurers, such propottions as. they. 
have underwritten. 

EXAMPLES or ADJUSTED -A VERAGESi 

1. A loaded ship met with such bad weather^ that 
the master and mariners found it impossible ta save 
her, without throwing part of her cargo overboard,. 
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whi«h they are authorised to do for^ preservation^ 
Being thus necessitated, they threw such goods as 
lay nearest at hand, and lightened the ship of 10 casks 
of hardware, and 40 pipes of Madeira wine; which 
they judged sufficient to keep her frona sinking. 
Soon after that, the ^hip arrived at her destined port, 
and then an average bill was immediately made, in 
order to adjust the loss, and to pay the proprietors 
of those goods, which were thrown overboard for the 
good of tne whole. 

Average accrued to ship Seahorse, for goods 
thrown overboard, for preservation of ship, freight^ 
and cargo. 

Ship valued at - - - 214000. 

Freight (wages and victuals deducted) 3000. 

Andrew Jones's value of goods, - 5000* 

Philip Mayers's value of goods, - 2700. 

Robert Johnston's value of goods, - 8300. 

Joseph Baumgarden for 40 pipes of wine, 4000. 
I>aniel Duffy for 10 casks of hardware, 5000* 



42OOO1. 
Mr. Joseph Baumgarden's wine thrown 

overboard, valued at jB400a 1 q^^^^ 

Daniel Duflfy's hardwire, 5000. J ^ 

Now let 22922<122^21^ per cent. 
42000 
The ship must pay to Joseph Baumgarden and 

Daniel Duffy, for j8l4000 at 21^ per cent, 853000. 
The freight gsoOO at the same rate, 642.85^ 

Andrew Jones for 85000 at same, 1071.424' 

Philip Mayer for 82700 at same, 578.57^ 

Robert Johnston for gsSOO at same rate, 1778.57| 

J. B. & D. D. receive of the owners oi] 
the goods saved and the ship's owners I 

Their property being insured, the under- ") ^ q^o r^ 1 

writers pay them J i^^s^by 

9000. 
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The ship Seahorse^ captain Dix, laden with hempy 
cordage, and iron, bound from Riga to Boston, ran 
on shore, coming through the grounds at Elsineur. 
The captain hired a great number of men, and sever- 
al lighters, to lighten the ship, and to get her afloat 
again, which was done; but he was obliged to pay 
S409.23 for their assistance* This expense being 
incurred to preserve both ship and cargo, the average 
must consequently be general. When the ship ar» 
rived at Boston, the captain immediately made a pro- 
test and an average bill which was thus stated: 

Average accruing to the ship Seahorse^ from Riga 
to Boston, 1799, for assistance in getting off the 
. strand of Elsineur. 
For sundry charges paid at the sound for 

lighters & assistance in getting off the ship, 2t409.23 
Protest and postage, 35.37 



444.60 



The ship's freight money - - 3460. 

Wages for all the people UM. 20i)0 560 *) «^^ 
Victuals for ditto j^- 

2600^ 
Ship Seahorse valued at - - 812000.^ 

Freight valued at - • . 2600. 

William Jenkins, for value of hemp, 18000. 

Daniel Jones, for value of cordage, 4000. 

Enoch Fiino, for value of iron, - 2400. 



3900a. 
If 39000 lose 444.60, what will 100 lose? Ans. 1.14^ 
The ship then must bear for 12000 at 

ll4cf». per 100, 2136.80 

The freight amounting to 2600 at same^ 29*64 

William Jenkins for 18000 at same, 205.20 

Daniel Jones for 1000 at same, 45. 60 

Eeoch flinn for 2400 at same, 27.36 
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Note. The doctrine of Insurance is extensive; 
if we were to arrange the different heads, it would 
be necessary to consider each separately. 

As ist Of Marine Insurance; considering^ 

1, The policy, its nature. 2. The construction to 
be put on it. 3. Warranties in policies. 4. 
Proceedings on policies. 5* Of re^ assurances 
and doui)Ie assurances. 

2d. Of losses under suck policies. 

1 . Ot total losses, by peril of the sea. 2. By capture. 
3. Detention. 4« Barratry. 5. Stranding. 6. 
General, or gross average. 7. Partial loss and 
adjustment. 8* Salvage and abandonment. 

3d. Of fraud ^ illegality^ or irregularity; which 
either vitiate the policy, or prevent a recovery, though 
a loss happen. 

1. Of direct fraud in policies. 2. Of changing the 
ship. 3* Deviation on the voyage. 4* Sea 
worthiness. 5. Of wager policies. 6. Of va- 
lued policies. 7. Of illegal voyages. 8. Of 
enemies^ ships, &c. 9* Of prohibited goods 
and commerce. lO* Return of premium, in 
cases of void or fraudulent policies, &c. 

4lh. Of bottomry and respendentia. 

^th. Of insurance on lives. 

^th. Of insurance against fire^^ &c. 



BARTER. 

Barter is the exchanging of one commodity for 
another; and teaches traders to proportion their quan- 
tities without loss'. 

I shall give a few examples in Barter, with the 
method of working them, as questions in Barter can- 
not be conveniently classed in separate casjes. 
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EXAMPLES. 

1. How ma«y tons of bar iron, at $7.S0 per CwK 
should I give for 5000 gallons of apple brandy, dt 
eocU. per gallon? 

6|o)r.5lo 

12.5)5000(400Cw^=207; Ans. 

2. How mmch iron, at 55120 per ton, must be giv- 
en for 100 barrels of flour, at 28.50 per barrel? 

' 8:^^2<i2a=7r-iC.2y.l8|/6. 

120 

3. How much tea, at Sl.37J per /A., must be given 
for 200 gallons of Madeira wine, at Sl«62i per gal- 
lon? The given prices being as 11 to 13,* 

m2ill^23&^\ib. Ans. 
11 

4. How much sherry wine, at STicts* per gallon^ 
must I give for 750 gallons of Lisbon, at 37icts, per 
gallon? The given prices being as 7 to 3, 

I^22li=32l| Ans. 
7 ^ 

5. How much wheat, at 851.50 per buskel, must I 
exchange for 1000 bushels of Indian com, at 7 Sets, 
per bushel? The prices being as 2 to 1, 

1222.^500 Ans. 
2 

6. How much calico, at Slicts. per yard, must f 
give for 5000 shingles, at S5.75 per thousand? 

^jIl2Sl^92yds. Ans. 
.31.25 



♦ In Barter, where the prices are given in dollars and 
parts of a dollar, or in even parts of a dollar, the ratio to 
€ach other is easily discovered bj inspection; here 11 is 
to 13, arises from l.S7i, containing V of a dollar, and 
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^. How much broadcloth, at 86 per yard, cash, 
but 86.50 credit price, must I give for 300 gallons 
of peach brandy, at 80c/*. peV gallon, barter price? 

6.50 5 6 :^ -80 : 734-|=cash price for a gallon* 

And 73^=?^ X 300r5-6=36yfl&. 3y. 2in. Ans. 

8. How much linen, ^ at BTicts. per yard, barter 
price, should I give in exchange for 3000/*. soal 
leather, at 25c/«. ser /*. cash, when the barter ad- 
vance is agreed at 12 per cent? Ans. 96Qyds. 



LOSS AND GAIN, 

OR PROFIT AND LOSS. 

Profit and Loss is the name of a species of account , 
by which the profit or loss, on the sale of any com- 
modity, may be known. 

EXAMPLES. 

1. Bought 300 gallons of whiskey, for SOct$' per 
gallon, and sold it for an advance of ^cts, per gallon; 
required, the ni/hole gain. 

300 X. 03 = 9. Ans. 

2. Sold 1000 gallons of peach brandy, at 87 J cfs^ 
per gallon, which was at 20 per cent profit; required, 
the prime cost per galloip, and the whole profit? 

120 : 100 : : 87.5 2 72 -^| prime cost. 
And .87.5— :72|iX 1000= Sl45.83i gain. .Ans. 

3. If I buy 1500 bushels of wheat, for gl.37J per 
bushel, and sell the whole for ^2475, what is the 
whole gain, and gain per cent? ^ 

1.371 X 1400=8=2062.50 and 2475-^2062.50** 
412.50 whole gain, 
f hen, 412-50x100^ ^he rate per ccafc 

2062.50 ,,,.e..vGoogIe 
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4. If I sell linen for 75cts. per yard, and gain I2i 
per cent; what would the prime cost of 30 pieces^ 
each 33 i yards, stand me in the whole? 

iL — ± =z,66lcts, per yard prime cost. 

100+12.5 
And 33} X30X .66|=S670 cost in the whole. 

5. Bought a quantity of leather, at 22cts* iptr lb.; 
liow should I sell it, to gain ID per cent profit? 

122+^22Sl?^24cts. 2m. An.. 
100 

Philadelphia^ June l, 1820. 

6. Shipped on board the Leopard, for Barbadoes, 
700 barrels of flour, at 559 per barrel; paid porterage, 
Sets, per barrel, storage, 7icts.^ insurance on the 
whole, at 5 per cent; how do they stand me on board^ 
taken altogether? - Ans. S6709.5O 

7. Imported from Amsterdam, 20 casks of gin, 
containing 2O80 gallons, at 3 guilders, or liter*., 
per gallon; paid here freight S200, porterage 813.50, 
gauging, 25cts, per cask, iiiisurance on the invoice, 
10 per cent, leakage in the whole, 19 gallons, storage, 
27cts. per cask. How will I stand, if I should sell 
it for gl.30per gallon? Ans. 880.67 loss. 

8. Bought goods to the amount of jg 1400 cash, 
and sold them at a credit of 4 months, for S160CU 
what is the gain per cent per annum? 

1600 — 1400=200 gain in 4 months* 
And 200x3 = 600 gain, in 12 months- 

Therefore, ^2119^^42^ Ans. 
1400 

^. Bought for cash, gl740 worth of ironmongery, 
and sold the lot again for g^OOO, on a credit of 3 
months; what is the gain per cent per annum? 

Ans. 59||. 

-10. Bought 3000 gallons of rye whiskey, at a cre- 
dit of 2 months, for 36(^ts. per gallon, and sold it 
again at 25cts. per gallon, on a credit of 3 months; 
required^ the gain ger cent. Ans. ^4.36,4- 

* ^ Digitized by LjOOgle 
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11. Bought 12 hogsheads of applebrandy, each 
112 gallons, at AfOcts. per gallon. One hogshead by- 
accident stove; it is required to sell the remainder 
so that the owner may afford a credit of 2 months, 
and clear by the bargain 10 per cent. 

Ans. 46.92cts. per gallon. 

12» A distiller is about purchasing 10000 gallons 
of molasses, which he can-4iave at SOcts, per gallon, 
cash, or at 52cts, with 2 months credit; it is required 
to know, if he would have any advantage in borrow- 
ing money at 8 per cent, to take the molasses at cash 
price. 

The cash price of the molasses is 25000, credit 
price 5200; present worth of credit price 5131. 578 + 
amount of cash price at 8 per cent g5p66f , and 
5131.578 — 5066|=64.912+ advantage in favor of 
borrowing. 

13. Shipped for Rotterdam 500 salt ox hides, 
weight nett 40OC. 2y- 14/3. at g5 per Cw^; paid 
duty, charges, &c. 860;. the hides weighed in Rot- 
terdam, 39370/^.; my correspondent seHs them at 
15» guilders, or 85.55 for 100/6.; he deducts for 
weight, charges, &c. 650 guilders, or 8240.50, and 
for his commission 2 per cent; the nett proceeds he 
remits to London, at 2s, sterling, or 44^^^^^. per guil- 
der, for which I draw at 2 per cent above par. What 
do I gain by the adventure? Ans. 8265. 82^ gain. 

14. Borrowed 85000^ for which I pay 6 per cent 
interest; with which sum I purchased goods at 6 
months credit, but was allowed discount at the same 
rate per cent, for paying cash;, sold said goods at 3 
per cent advance, but gave a credit of 2 months. 
What is gained, or lost by the trade? 

Ans. 8132.02.8 gain. 

Note. Questions, such as the above, should be 
carefully studied; being of material consequence in 
trade. The nature of such reckonings being well 
understood, may save many a blunder in settlements^ 
and be profitable to the merchant.. r^^^^i 
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PARTNERSHIP OR COMPANY, 

THE SAME AS FELLOWSHIP. 



Company, or fellowship, in an arithmetical sense, 
is a rule by which merchants in partnership, adjust 
their a/ccoun}s, in proportion to stock and time« 

The gain or loss, with the several sums at hazard, 
given to find the proportion each partner is to have. 

CASE 1, 



RULE. I 

Add the several stocks into one sum, multiply the 
entire gain or loss by each particular share of stock, 
divide by the aggregate, or sum of said stocks, and 
the thing is done. 

1. A and B entered into partnership; A put in, 

'2000 dollars, and B put in 1500 dollars. They, in 

a certain time, gain 800 dollars, which they agree to 

draw from stock; how should they divide it? 

Ans. A's share 



8's shares 3424- J 
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2» A and B enter into partnership; A has in goods 
at cash price, 3400 dollars worth, and cash 1300 
dollars; B puts in 1200 dollars, and agrees to pay for 
A, a debt of IIDO dollars, for which A gives B a title 
to that amount of his goods. Now, suppose A agrees* 
to take B's not€ for what B^s funds want of being, 
equal to his own (say the note bears legal interest, 
and is not reckoned in the partnership,) what amount 
should the note be drawn for to make them equal? 
Amount of A's^goods, 3400 
cash, 130O 

4roo 

A sells to B goods for iioo 

B'scashl200r l^ 
goods 1100 J ^ 

Difference 1300 For half 
diis sum, viz. 650 dollars, B should give his note. 
A's stock in trade would then be 

3600—650=2950 
And B's equi- fgoodSy'llOO^ 
valent compos- •< cash, . 1200 > =2950 
cd of Lootey 650 J This note pays for 

so much of A's goods. 

The above might be readily considered wrong; but 
a fair statement, according to the true method of ac- 
counts, will prove it right beyond dispute. I would 
be permitted further to remark, that many partners, 
on the one hand, gain more on a dissolution of trade 
than their due, and on the other, lose heavily, with^ 
out knowing how. 

CASE 3: 

In apportioning the effects of bankrupts amongst 
their creditors, it is more convenient to find the pro- 
portion for otie dollar, &c.;. which will be a constant 
multiplier for each debt. gzedbyGoogk 

S2- 
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^ XXAMPLBSr 

1. A merchant being in trade, delivers up to his 
creditors, in cash, lOOO doUars, goods, 1500 doUar«, 
book debts, 3000 dollars, notes and bonds^ 700 del* 
lars; he owes to John Jenks 1000 dollars, to David 
Owen, 1100 dollars, tg Caleb Strong, 3/00 dollars^ 
and to Henry Jones^ 2700 dollars. 

The merchant has in Owes, 

Cash, »t000 To Jenks, 8100O 

Goods, 1500 Owen, lioa 

Book debts, 300O , Strong, 3700 

Notes & bonds, 70O Jones, 2700 

Whole effects, 6200 Whole debt, 8500. 

Then per easel. 8500 t 6200 :: 1 : |:| of a dollar. 

f lOOO X |t= Jenks' shares 

Anrl J ^1^^ X ||=Owen's = 

^^" ] 3700 X ||=Strong's = 

L2700X 11= Jones'^ « 

2. A owes to B 750 dollars, to C 1 100,.to D 1 350^. 
Co E 1975, and to F 1650; and has in goods, cash, 
and other effects, only to the value of 2000 dollars; 
what sum should each creditor receive? 

By working as above, the value of a dollar in each- 
debt will be found s||J^; which multiplied into each 
will give the respective answers* 

CASE 3. 

When stocks have been put in trade for different 
lengths of time, and settled with regard both to stock 
and time, we must multiply ^each man's stock and 
time, and divide by said divisor, and the thing is- 
done.* 

♦ When the times are equal, the ^ares of gain or loss 
are evidently in proportion to the respective stocks; and 
when the stocks are equal, tiie shares are in proportion 
to the times; but when stocks and tiaftes are hotn iuie%tta}^ 
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£XAMPLES. V 

1. Two merchants made a company; A put ia 
^00 dollars for 5 months^ and B 150 dollars for S 
months, and they gain 70 dollars; what share of the 
profit belongs to each? 

200X5=1000. 150x6=900. 

And 1000+900 : 1000 : : 70 : 364| A^s sharc^ 
1000+900 : 900 : : 70 : 33^^ B's share. 

2. Three merchants join trade; A puts in 500 dol- 
lars for 3 months, B 600 for 4 months, and C 70O 
for 5 months; what share of 200 dollars, gain should 
each have? 

r A's 40|^1 
Ans. < B's 644f Y =200. Proof* 
IC's 941^3 

the shares are in proportion to the products of stock and 
iroe. This may he demoisstrated simply as follows, viz» 
Suppose too dollars in trade 12 months^ gain 20 dollars, 
50 dollars in 6 months, at the same rate^ will gain 5 dol*^ 
lars; and both together 25 dollars. For» 

100X12 : 50x6 :: 20 : 5 and 20+5=25* 

Again, by composition, 

IPO XI 2+50x1 : 100x12 : : 25 : 20 gain of glOOin 12m. 



And iOOx 12+50x6 : 50x6 : : 25 : 5 gain of 850 in 6m. 
From which, the reason of the rule^^ and its correctness 
of pr ineiple, is'tyidenU 
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EXCHAI^GE. 

Exchange, in an arithmetical sense^ ia the method of" 
reducing the money, weights and measures of one coun* 
try into that of another;. but particularly in fixing the 
momentary and actual value or money. 

Gold and silver^ as metals^ have their intrinsic value; 
but, as they are capable of becoming, the sign or medium 
by^ which merchandize may be estimated, they may re- 
ceive an additional value. 

Certain specific values may be given to the coins or 
other monies of a nation, by authority of its own govern- 
ment, to fix their currency amongst the subjects of that 
nation; but with other nations, the value of money is fix- 
ed by the current course of commerce, and the general 
opinion of merchants, according to the accidental circum- 
stances of trade, money transactions between nations and 
the state of their'public credit. 

The mutability of the course of exchange is not real, 
but relatives for instance, when Philadelphia ha» greater 
^ occasion for funds inBavanna, than Savanna has in Phila- 
delphia, though the price of the specie of both places bear^ 
fixed proportional value to each other, yet when there is 
not a eredit in Savanna equal to the debitf the price of 
bills, (not of money,) will rise of course at Philadelphia. 

If the balance of trade be reciprocal between foreign 
oountries, or between difierent sections of the same coun- 
try, there will be enough of bills in the one to settle ac- 
counts with the other; in which case exchange wiH beat 
far. But if a nation, or one section of country, supplies 
another with more than it purchases, there will be a ba« 
lance against that other; to discharge which, the money or 
hiUs of exchange on that nation, or section of country^- 
naturally rises above par, and puts those against whom 
the balance of trade stands, below par^ which constitutes- 
the course of exchange. The course of exchange between 
two nations, publicly proclaims the state of commerce be- 
tween them, and shews which of them is indebted to the 
other. 

The nation that is in debt, as well as an individual, suffers - 
•^^isadyantage both in commerce and money negociatioas-- 
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The balance of trade naturally imports specie, and 
renders money at home more valuable abroad. On the 
contrary, when the balance is against a nation, its specie 
is exported, and becomes thereby of less value. 

J bill of exchange, is a written order, delivered in one 
place for value received there ^according to the rate of 
exchange agreed upon) for the like value to be paid to the 
holder of the bill, in the place upon whieh it is drawn. 
When the money received for a bill of exehange, is equal 
in value to the money paid for it, exchange is then at 
jwr, or equal. 

27ie cburM of exchange, is the fluctuation of pan 

Usance, is a particular time specified for the payment 
of a bill of exchange> after acceptance, being m some 
places 30 tiays, in others 60, 90, occ. 



DOMESTIC EXCHANGE. 

Domestic exchange, is a method by D^ich the current 
value of money in one state, is changed to that of another. 

The keeping of accounts, all over the United States, 
is now partly the same; they being principally kept in 
dollars and cents. But I shall subjoin something upon 
the currency of the different states^ as it formerly was, 
viz. 

The value of the Federal dollar, in the currency of the 
different states, stands thus: 

Vermont, 

Maine, 

New-Hampshire, 

Massachusetts^ 

Bhode-Island, ^6s. 

Connncticut, 

Virginia, 

Kentucky^ 

Tennessee, 

New- York, 



New-Jersey, "^ 
PeDDsylvania, l^^. g^ 
Maryland^ '^ 

Delaware, 



I' 



The remaining new states 
have principally adopted the 
keepins of accounts in dol- 
lars and parts of a dollar. In 
5 g a very few years, I appre- 

North-Carolina, y bend, that money reckonings 

South-Carolina, 1 will be every where kept in 

Georgia, 1 4s. 8rf. the same manner throughoat 

Mississippi ter. J the United States. 
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Bj adding to the cur- 
rent value of the dol 
1 lar of these states a 
^fourth of itself, the 
sum will be equal ta 
the dollar of 



New-Jersey. 
Pennsylvania. 
Delaware. 
Marjlar.d. 



Vermont, 

Maine, 

New-Hampshire, 

Massachusetts, 

Connecticut, 

Virginia, 

Kentucky, 

Tennessee, 

By deducting -^ from the current value of a dollar in 
New- Jersey, Pennsylvania, Delaware, and Maryland, the 
remainder will be equal to the current value of the dol- 
lar, in each of the eight named states to the left of this 
page above, viz. the nominal value only. 

6s. "^ These are all the nominal current values for the 
8 f dollar in the respective states. And to reduce 

4 Sd. Mbe nominal value of a number of dollars in the 
7 6 J states where 65. goes for the dollar, to the nomi- 
nal value, where 8s. are equal to a dollar; f reduced, be- 
comes |, and l^-j=i. Therefore to make of 6s^ dollars, 
8s. dollars, i of tkeir number must be added; and to make 
•f 8s. dollars, those of 6s., i of their number must be de- 
ducted. 

To reduce 4s. %d. dollars, to 6s. dollars, we have 4s. ScL 
=56rf. and 6s.=72d.; hence ||=:5, and I — |s=|. There- 
fore, to make 4s. 8d. dollars out of 6s, dollars,'f parts of 
the latter must be deducted; if to make 6s. dollars out of 
4s. Bd, dollars, multiply by 9 and divide by 7. 

To make of 6s. dollars, dollars of 7s. 6d, we have 6s.=^ 
79d, and 7s. 6rf.=90rf.; hence ||=|, and 1— 1=|; there- 
fore, to make 6s. dollars, 7s, 6d. dollars, multiply by 5 
and divide by 4; ^and to make 7s. 6d. dollars, dollars of 
6s., deduct }. In a similar manner, rules can be made 
for every possible case. 

In the following page is a table of coins which fortnerlj 
passed current in the United States of North America; 
but since November 1st, 1819, bj^ act of congress, all gold 
coins of Britain, Portugal, France, and Spain, as well as 
other foreign gold coins, are prohibited from being a law- 
ful tender for the paj^ment of debts or demands. Silver 
coins of those countries are under the same restrictions, 
since April 29th J 1821. 
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A TABLE of other o^ns, &;c. with their value in Teiet- 
al monejy as estabikhed some time ago> bj act of con- 
gress. 

jD, ets.m D, cts.m 



Poand sterliogy 4 44 

Pound of Ireland, 4 10 

Pagodd of India, 1 94 

Tale of China, 1 48 

Millree of Portugal, 1 &4 

Ruble of Russia, 66 

Rupee of Bengal* 55 5 



Guilder of the Unit- 
ed Netherlands, 39 6 

Mark Banco of Ham- 
burg, SS 5 

Livre Tumois of 
France, 18 5 

Real Plate of Sp^n, 10 



TABLE OP EXCHANGE, 

For bujiDg and selling bills of exchange above and belo«r 
par.* 



':'. Rate 


Amount of 1/. 
orlg. 


Rate 


Amount of 1^., 
OP Ig. 


Rate. 


Amount of 1/.' 
or Ig. 


I * 


1. 00*2 5 


4 


1.04 


n 


10775 1 


1 * 


1.005 


4i 


1.0425 


8 


1.08 


1.0075 ^ 


M 


1.045 


8i 


1.0825 


i ' 


1.01 


41 


1.0475 


84 


1.085 ; 


li 


.10125 


5 


1.05 


Hi 


1.0875 


u 


1.015 


Ji 


1.0525 


9 


1.09 I 


1) 


1.01/5 


Jl 


1.055 


94 


1.0925 


1 ^ 


1.02 


5S 


1.0575 


n 


1.095 




1.0225 


6 


1.06 


,^i 


1.0975 1 


In- 


1.025 


64 


1 .0625 


10 


1.1 : 


\ 21 


1.0275 


fci 


1.065 


104 


1.1025 ;; 


1 3 


1.03 


6i 


1.0675 


104 


1.105 ;; 


1 3* 


1.0325 


7 


1.07 


103 


1.1075 i; 


1 3i 


1.035 


n 


1.0725 


11 


1.11 


lil 


1.0375 


7i 


1.075 


lU 


1.1125 i 



• It is the custom with some, to deduct from the 
amount of the bill, common interest, when below pa^ hut 
a plain siropleuexample will sjiew tbi impropriety of aucH 



I1ie foregoing table k v^ convenient, for the amount 
oi -gl or gl, at any rate per cent, from i to Hi is at 
cmce had by inspection; therefore the amount of anjr bill 
above par is had, by mliitiplying the mtn esrpressed m it, 
by the amount in the table, opposite to the rate per cent. 
If below par, divide by the tabular aowunt, opposite the 
rate per cent, and the results will be Ihe Values required. 

EXAMPLES. 

1. What is the amount of a bill <rf exchange, for S750, 
at 4 per cent above par? 

750x1 •04=780 Ans, 

% What -is the amount of a bill of exchange, for S780> 
^t 4 per cent below par? 

^=750. Ans. 
1.04 

S. What is the value of a bill of exchange, for 81175, 
at 9} per cent, above paif 

Ans. 1289. 56|. 

4. What is the value of a bill of exchange, for jg900, 
at 7 per cent below par? 

Ans. 841. 12 + 



a practice. Suppose a bill of exchange is 5 per cent be- 
low par (its amount beliig glOOO,^ l000!Xl«5=50, And 
1000— 50=950=5t^ value, by this way of reckoning; 
but 950x.05+?50=e997.50 lacks 152.50 of 1000, (which 

it ought to bringO for 1529= 952.38, tiie true worth, and 

952.38x1.05=999.99+ or 1000, which rule gives reci- 
jprocal advantage to both buyer and seller. 
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Shewiag the decinal vakie of the f>arts of a , 


correnej 


or sterliog, from # of a fetkuy 


to 19 sh 


id. 


is dBO.00104 


4^* is 


^^0.2 


i 


.00208 


5 , 


.25 


i 


.00312 


6 


.3 


1 


.00416 


7 


.35 


2 


.00833 


8 


.4 


3 


•0125 


9 


.45 


4 


.01666 


10 


.5 


5 


.0208 


11 


.55 


6 


.025 


12 


.6 


J 


•02916 


13 . 


.65 


8 


.03333 


14 


•r 


9 


.0375 


15 


.75 


10 


.04166 


16 


.8 


11 


•04583 


17 


\B5 


is. 


.05 


18 


.9 


V 2 


• 1 


19 


.95 


3 


.15 







either 



US£ OF THE PREORDIKG TABLES. 

Required, the decimal Talae of ^0 17 4i, from the 
ahoTe table. 

Opposite tb 17a. staads .85 

to 4<^ stands .01666 
to id* stands .00208 



Their sum, ^6674 Ans. 

Note. When the parts ofa£ are reduced bj the tables 
to an equivalent decimal, and anjiexed to the whole 
pounds^ the sum becomes handier to work with* 

&XAM7JLBS, 

8hewif^ the use of the ttoo preceding tables. 

% A» in Philadelphia, owes B,in LiverpooF, «g349 19 3| 
sterling; to pajr which, he bujs a bill at 2i per cent be- 
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low par; what' must he pay in FfKlerat^ or United States 

moQejP 

i'irst, put down 3g34a95 ") 

ForSrf. ,0125 A 

For id. -00208 J , 

Their sum wdl be -§349.96458 Now this rauUiplied by 40* 

40 and divided by 9, gives 
■ » ^ ■ ■ ■ the true lyalue Federal. 
0)13998.5832 

g'1555.39813 Atts.=1555.40 Higarly.. 
3» "What is the value of a bill amounting to g i300> at 
SJ per cent below par? 

AmouDtpfbill ..\^^^ 1!25: and their quoUent 

Number in tabje 1. opposite 2i=t=i^o25 h""**^"*- 

=1268.39+ Ans. ' 
For 1268.89x1.025=1299.999 or 1300. Proof. 

4. A, in Philadelphia, owes B, in London aglOOO ster- 
ling, to pay which, he buys a bill at 4 per cent below parj. 
how many dollars will he have to pa^ for the same? . 

Ans. 84273.50. 

5. A factor, in Pliiladelphia, owes a merchant in Li- 
verpool, gg]500 sterling; to pay which, he buys a bill, at 
4 per cent above par; how many dollars did the bill cost 
him? Ans. 86935^. 

Let these examples be proved by reducing their prices 
to sterling money. 

A merchant may turn both rise and fatl >>F exchange to 
his advantage, by buyios and remitting when it is low; 
establishing a fand for which, he may draw to advantage 
when exchange is h^h. 

irXAMPLE» 

A merchant, in Philadelphia, remits a bill of J55000 to 
London^ which he purchased at 2i per' cent below par; 
kut on the rise of exchange, he drew for the same at 2^ 
per cent above par. What did he gain?^ Ans. 8539.63|-f 

* sgl sterling is 4>qual to S3s^ 4/l.=400 pence, and one 
dollar is ec^oal to 90; therefore, ^ =V, the ratio that 
the, pence m tlie sterlings ^g, bears to the pence in a 8* 
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Great Britain eitchaoges witHt^e foito^iring places, viz 
Switzerland) Nuremburg, Leipsic, Dresden, Osnaburg, 
Brunswick, ClolMffli LlegCs Strasbui^, Cracow, Deninark, 
Norway^ Riga, Rave!, and Narva^ on the rit dollar^ the 
par being 45. ^d.^ or 54c?. sterling. 
With Ireland, at 8^ per cent udvance. 

France, for the ecu of exchange at29*S65d. sterling, 

Holland, S 

Flanders, ifioir 36 sehll 7-grodt at ^1. 

Brabant, J 

^ain, for the piaster of exchange or 8 HaU at 

' 43rf. do. 
. Portugal, on the mllrea ^ , at 67i do. 

Venice, on the ducat of £0 8o1s'*d'or at 50i do. 

Oenoa and Leghorn, on the Eezzo at 54 do. 

Rome, one. the crown at TM do. 

Naples^ on the ducat at 40i do. 

Florence, on the crown V at64i do. 

Boldgnaj on the dollar at 51 do. 

Sicily, on the crown at 60 do 

Vienna, on the rk dollar at 56 do. 

* Bremen, on the fix dolkr at 42 do. 

Breslaw^ on the rlx dollar at a9 do. 

Berlin, on the rix dollar at 48 do. 

Frankfort, on the maioj on the florin it 36 do. 

Stetin, on the mark at 18 do. 

Embden, on the rix dollar at 42 do. 

J^olsena, on the rix €h)ikl^ at 44 do. 

Dantzick, on 13i florins t at ^ I do. 

Stockholii,! 

Upsal, lonthe rix dollar at 54if. do. 

Thorn, J, 

Petersburg, on the ruble at 53 do. 

EXCHANSE WITH IRELAND. 

The par between England and Ireland is 8^ per centj 
tMit the course of exchange is from 5 to li2 per cent. 

Bills on Ireland artf usaaiiy drawn for sterling: moner, 
(accounts between England and Ireland bms keptui 
the same denominations.) 
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To change Irish carreacj^knd if any number of dollars 
be multiplied bj 1 1 7, tho pro- 
duct will be equal to tiie Irish 
half-pence in such dollars. 



into English at par, 

RULE. * 

From ttie Irish subtract -^^ 
part, the remainder will be 
English. 

EXAMPLE. 

ggl98 6 8 Trish, being 
equal to ^100 English; the 
Irish ^108 6 8 contains 1 
parts, each equal to s§8 6 8, 
and the £100 English con- 
tains just 12 such parts. !^or, 
8 6 8x13=108 6 8, and 
8 6 8X12=100; therefore 
it IS plain, that if -|^ be sub 
tracted from Irish, it becomes 
English^ or sterling; and for 
the same reason, if to Enj 
glish, or sterling, -J^ be a< 
ded, it will be equal to Irish. 
Therefore^ to change English 
into Irish currency at par, 

RULEr 



To the English, add a ^^ 
part, ^d the sum wiFl be 
It-ish. 

One dollar, Irish: etirren 
cj, being 4s* lOirf. equal 
to 1 17 hdf-pence, it is plain, 
that if the half-pence ^f any 
sum Irish, be divided by 117, 
the quotient will be equal to 
, tiie dollar wh'ich it is worth; 



EXAMPLES. 

1. How many dollars are 
in^lOOMsh? 
^100 
20 

2000 

12 




117)48000(410.25VtV Ans. 
468 

120 
117 

300 

234 

em 

585> 

75 
And S416.25-i'^xlir= 
48000 Irish halt-pence» 
gglOO. . 

Or, to multiply Irish by 
160 and divide by 39, we- 
gret the same result; for 4^^ 
md.''m eqaabtoll7 half- 
pence, and ggl is equal to- 
480 half-pence/ Therefore^- 

4» .. 1 6 0--:— rftf lo 
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% How numy^oHars are eqintl tOdgiOOOlmh^ ex^ange 
at par? Ad». 

5. In BIOOOO, How much Irish currency? Ans. 

EXCHANGE WITH FRANCE. 



MEASURES AND WEIGltTS. 

The scale of measares, in France, is established en the 
measure of a degree of the meridian, equally distant from 
the north pole and the equator, which is found to he 
57027 toises, or fathoms; this multiplied bj 90°, ^st% 
51S24S0 toises, or 30794580 feet, from- the pole to ihe 
equator, and is the assumed unitj expressed in ancient 
measure, from the iron (oise of the French phitosophieal 
academy, and the origin from which all their measures 
are derived. 

This being established, they divided 307945^0 by 
XOQOOOOO, which produced S 0794580, or 5 feet 114 inches 
nearly; and this portable measure was adopted to take 
place of the foot, the toise, and the ell, and ealled a wdrs^ 
Proceeding from this measure, as the common unity, in 
a decuple or (en-|oid ratio^ they assunied the following 
names, viz. 

French feet. 

Metre^ 3.079458 = 

Decanietre, 30.79458 = 

Hectometre, 30f .9458 = 

Kilometre, 3079.458= 

Myriametre, 30794.58= ; 

Subdi vistoiis of the metre, viz. in, Hnes. points. 
Decimetre, .3079458 = 3 8 4 
Centimetre, .03079458=0 4 5 
Millimetre, .003079458=0 6 5^ 

Prom these last measures are deduced 

rriNBEARY, OR LONG MEASURES. 

1 Decametre, = 5. toiscs* 
lO Decametre, i Hectometre, 51. 
10 Hectometre, i Kilometre, 513. 
10 Kilometre, l Mytiamctre, 51 32* " 

ogle 



ft. 


in. lines. 


3 


Hi 


30 


9 7 


307 


11 10 


3079 


10 4 


0794 


7 4 
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AaAABlAN, oa LAKO MEASUas; 

1 square decametre, or 100 square metres^ make 1 are. 
10000 sqaure metres, 100 square ares» 1 hectare. 

These are substituted for the perch and acre (arpent) 
of France. 

CUBIC MEA8URK8. 

1 cubic metre is called a stere; the 10th part of a stere 
is called a decistere, and is used in measuring carpentry, 
&c. A vessel of a cubical form, whose side is one deci- 
metre, or a cylindrical vessel of the same capacity, or 
solid content, is called a libre; it contains about slb, of 
water, or 25 ounces of whea^ and is assumed as the ele- 
ment> or standard,^ for measures of capacity. 

10 decilitre make 1 litre. 

10 litre, 1 decalitre. 

10 decalitre, 1 hectolitre. 

10 hectolitre are equal in capacity to l cubic metre 

WEIGHT. 

The oristnal weight is taken to be equal to th^ quanti* 
ty of disstifled water contained in a cubic vessel, (he side 
of which is equal to the one hundredth part of a metre. 
This water weighed in vacuo, at the temperature of melt- 
ing ice, is equal to 18.841 grains; to this weight is given 
the denomination of gramme; and from the gramme, ail 
the superior and inferior weights are deduced, by multi- 
plication and division. 

milligramme, .001 

10 milligramme, 1 centigramme, ^ .01 

10 centigramme, 1 decigramnie, .1 

10 decigramme, l gramme, !• 

10 gramme, l decagramme, 10. 

10 decagramme, l hectogramme, 100» 
10 hectogramme,! kilogramme, 1000. 
10 Kilogramme, 1 my riagrammc, 10000. 

We see, therefore, that the {^amme is an unit placed 
between two scries of like numbers; the one increasing, 
in a decuple ratio, to the myriasrammc, by which the 

Digitized by VjO 



224 EXCHAISfGR 

weight of goods and wares may be astertained; the other 
decreasing in the same ratio, to the miiligramme^or y^^th 
part of gramme; and is, therefore, adapted to medicinal 
and monotary weights and mixtures. 

THK PRECEDING COMPARED WITH ENGLISH MEASUllES* 

The nactrc is equal ialength to 39^383 Inches, 
'A litre, • - 61-083 cubic Inches. 

A gramme, - - 22-066 grains Troy, 

A kilogramme, - 3li>'4f^ox, avoirdupoise 

A hectare, - - lt968 square ytirds, 

not quite 2i acres* 

£XAMFL£S« 



1. What is the content of 
730 litres, in wine gallons? 
61-083 X750 _ 
231 "*" 



2. In IQO metres^ how> 
many yards? 

39.383X120 

36 "^ 



The French money ofaccount, is francs and centimes^ 
The real monies are connected wkh the general systeotw 
of weights, &€♦ and are as follow: 

PRENCH COPPER COINS* 

1 centime, weight 1 gramme. 
5 centimes, 5 do. 

1 decjme, 10 do. 

2 decimes, 20 do. 

FRENCH SILVER COWS. 

1 franc, weight, 5 granMnes. 
5 francs^ 25 grammes. 

Gold is coined into pietea vf 10 grammes. 

A franc, equal to the ancient livre turnoise^x= iQcJ^y^ 
A 5 franc piepe, like a €rown,^95c^. 
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• ' T» <^fige francs into dollars^ 

RULE. 

Multiply t^ie francs and centimes, by the rate oC «x« 
change;* divide bj 100, and the quotient will be dollars* 

BXAMPLES. 

1. What is the value of 5000 francg, 40 centimes, at 
18 cents (>er franc? Ans. 

2. A merchant in Boutdeaux, owes a merchant in Phi- 
ladelphia 9000 francs, 33 centimes; what is the valae ia 
federal dollars, at IQcts, per franc? Ans. 

To redjice federal dolhrs to francs, 

RVBE. 

Reduce the dollars to cents, and divide bj the rate for 
a franc; if the quotient consists of a whole number and a 
fraction, continue the division two plaees^ for centimes. 

EXAMPLES; 

1. A merchant in Buurdeaux, owes a merchant iii Phi- 
latielphia^ nett proceeds of a consignment amounting to 
750 dollars, 16 cent^; how manj francs must he draw for, 
iif eiuhange is at 19 cents per franc? 
750 16X10 

. a. A, in Philadelphia, draws on B, of Paris, for 5000 
francs, at 18 cents per franc. Ans. g900. 

3. If A, in Philadelphia, bujs a draft on Brest, of 
4444 francs, 44^ centimes, for 800 dollars, what was the 
course of exchange? Ans. kScts, per franc. 

FORM QF A BILI^QF EXCHANGE. 

Philadelphia^ June 16, 18£a 
Exchange for 8059/r. 60c^ 
At usance pay this first of exchange (second of the 
same tenor and date unpaid) to Brusieur and Lamotte, 

• Tiie number of federal cents which are equal ;ta a fran%. 
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or order, eight thousand and fifty-nine francs, sixty cen- 
limed, value received, and charge the same to account, 
with or without advice. 

JAMES SIMMONS, 
Jean Bornorilli, > , ' 

Philadelphia. 3 

What is the value of the above bill, at £0 cents per 
franeP 

EXCHANGE WITH SPAIN. 

'*' 
The monies of Spain are of two sorts, \\z. the one cal- 
led veUn^ the other, plate money. The velon is to the 
plate money, as 34 to 64. Dealers and commtssioners of 
excise, keep their accounts in rials hnd viervadiei veloUf 
viz. 2 mcrvadics velon make 1 quartile. 
4 do. do. 1 quarto. 

8§ quartos, 34 mer. vel. i rial velon. 
^ 15, riak vcloti, or 5 lO do. 1 peso or current dollar 
20 do. or 680 do. l hard dollar, 

16 quartos or 64 do. 1 rial plate. 

But some bankers^ remitters, and some merchants, 
keep their accounts in old plate, or money of exchange, 
viz. 

34 mervadies plate make 1 real plate, value in U.S. gO.lO 
8 rials plate 1 piaster of exchange, SO' 

JO do. 1 dollar, 1. 

11 do. i ducat of exchai^e^ 1.10* 

^ ^0,. J doubloon of exchange, 3.20 

In the foHowmg table, the first oolumn shews^ the assay 
to be worse than American or British gold and silver. 
Second, the absolute weight. Thirds the standard weight 
JPbMr*A;its value in federal money. 

Sliver, dwt. dwt gr. dwt, gr, value. 

Peso, or piaster 1 

of 8 rials, now V 1 17 u 17 10.2 gl 
reduced to 10, J 
Pillar, piece ofl , 

duc^ to 10, J ^^^^' "^ 
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BUver. ivtft. dwt. gr, 

Mexico piece, 1 17 10 

New Seville > jj ^^ ^0 
pfeceof8, S 
ristriDe of 2 rials plate. 

Gold. 
Old Spanish > , 
douMooo, > 

half do. i 
Pistole, i 

New Seville > 

double pistole 5 
Pi^ole^ S 



8 16 
4 8 
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dwt.gr* value, 

17 8 14^ 5^i^*^ ctnreilt 

Jat 1 dollar. 
13 21 i«S79fce8. current 

£0 cents. 

These coins 

ftrere formerly 

current in the 

U.S. at 874c«s. 

Jhcdw^-nearlj. 



17 8 17 i.l2 



8 14.16 
4 7.8 



8 16J 
4 8f 

To reduce rials velon to rials of exchaiige. 



KULE. 



Multiply the rials velon bj 8i, ^e quartos \n a riajt 
Telon, adding 1 for every 4 mervadies, divide by 16j the 
quotient will be Uie rials exchange. 

BXAMFLES. 

1. Reduce 5740 rials 24 met. t^it. to rials of exchange 
•r plate* 

5740 

8i quartos in a rial velon. 

16)487116 product, UMluding P for the 24 m^r. tm. 

SO<^i rials of exchange^ Ans. 

2. In 17459 riaU 18 mer. vn. how many dollars plate? 

Ans. 
d. In 1000000 rials velon, how o^ny rials of exchange? 

Ans. 

To reduee rials velon to rials of exchange, 

RULE. 

Multiply the rials of exchange by 16, the quartos in a 
rial of exchange; ;add 1 for every two mervanies, divide 
this product^ 8 J, fee quotient will be the rials vcloa. 



2£B 
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1. Redaee 6450 rials SD mervadies plate to rials veloQ* 
8§)6450X 16(«= 17)103210 X2(l2242ri. 12fwr. 

Or, 8.5)103210( Ans. 

2. Reduce 2425 rials excfaaoge to rials yelon. Aos. 

3. In 1000 rials of plate, how many rials TeloaP Aos* 

To reduce Spanish to federal, 

RULE. 

Reduce the^dd rials and mervadies to the decimal of a 
piaster, multiply the given Spanish bj .80; the amount 
will be dollars, and the decimal of a dollar, of which two 
places will be sufficient to retain Tor cents. 

EXAilPLE. 

A, in Valentia, is indebted to B» in Philadelphia, ^75 
piasters 6 rials 25i mervadies plate; what number of dol- 
lars is A eharged in B's books? 
*75.6.25j=.8r5.84375&875.84375x-8Ga=70(>-674 



TABLE 
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-OF UEKVAniZS ASB BTALS XXPaEMXD IV TBE DECXXAL 01 A PZISTSB. 



|mer. 
I 1 



iio 



.00367 



.00735 



.01102 



.0147 



.01838 



.02205 



.02573 



.0294 



.03308 



.03676 



.04043 



.044ri 



.04778 



mer, 
15 



15 



17 .06249 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



.05514 



.0588 1 



.06616 



.06984 



073^2 



.07719 



.08087 



.08455 



.08822 



.0919 



.09557 



.09925 




mer. 
29 



SO 



31 



62 



.1066 



.11028: 



.11395 



.11763; 



.12131 



Rials. 



.125 I 



.25 



. .375 



.625 



.75 
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VSt OF THE t»RBO£DING TABLE. 

¥ind the vajue of 6 rials, 17 mervadies, in the decimal 
^f a piaster. 

6 rials .?5 

17 mcri'adies .06249 



.81249 Ans. 
To reduce Federal to Spanish, 

RtJLE. 

Divide the federal bj .80$ the quotient will be Spa- 
tiish piasters, and the decimal of a piaster; the decimal 
should continue to 4 or 5 places. 

EkAMFLKS. 

Philadelphia^ Jam ^0, 1820. 
Exchange for g6403.75. 
^ At twenty days sight, pay this second of exchange 
i(first and second of the same tenor and date unpaid) to 
Samuel Cunningham or order, six thousand four hundred 
«nd three dollars, seventy-five cents, value received, 
which charge to account as per advice. 
Don Jean Cordillo, > DAVID JONES, 

merch't Barcelona. ) 

Required the amount in Spanish piasters. > 

A merchant in Philadelphia draws on Madrid for 1700 
dollars; how many piasters will be paid for the same? 

Ans. 
Sold a bill of exchange for 5000 piasters 4 rials 1£ 
mervadies plate; what is the amount^ at 75 cents per 
piaster F Ans. 

Barcelona, June 19, 1820, 
Exchange for 640p. 4r. ^merv. 
At sixtv days sight, pay this third of exchange ftiie third 
and fourth of the same tenor and date unpaid) to Don 
Alonxo Viola, or order, six hundred and forty piasters, 
four rials, twenty-four mervad^^s^fdate, and charge the 
account as per advice. CHARLES D£ ALViUREY. 



MessTfB. Beck & Lamot, ] 
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How muck Federal money should be pahl for the pre- 
ceding bill? Ans. 8512.47. 

Sold ajdraft of Don Jean-de Moi)a,'at 5 per cent abor^ 
par, for which I received 1223 dollars 51 xentsj hol^ 
much should he charge me iu piasters? 

Ans. 1456p. 4r. turner. 

The following esample will serve to shew how such 
cases maj be resolved, without using decimals. 

In 647a dollars 33 cents, how many piasters? 
.80)6478.33(8697 Piasters. 

10)73 remains. 

—(7 rials. ^ 

Hemainder 3 
X 3f 

10| mcrvadies. 
To change the above to Federal, 

RULE. ' 

Multiply the piasters by .80, add 10 cents for each rial, 
and 2i for every 8i mervadiesj and divide the sum by lOO- 

m97p. 7r. toymen 
.80 



647760 

70 =7 rials. 
2ia=8i mervadies. 

irrrlj do. 



'6478.33 Ans. 
EXCHANGE WITH PORTUGAL. 

The Portuguese keep their accounts in milreas and 
rcasi 1000 maken milrea, valued in the United States 
atl.d9llar25ceDts. 

The mil^a is an imaginary piece of accouiri; the veal 
fiioi»e8 of Portugal are as Allow: . n '^ ] 
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Silver. 

Crusado of 400 reas, not stamped, value id the U.S, gO.SQ' 

Crusado of 480 reas, stamped ia 1643, * 60 

12 vintin piece, or half crusado of 240 reas, 30 

5vintmplece, of 100 do. 12# 

Si vintia piece, of 50 do* Gi 

Note. In estimatiog invoices fbr the ealeulation of 
American duties, it is ordered, that the miirea shall be 
valued at 1 dollar £4 cents; but from ^e intrinsic value 
of the Joannes, the miirea seems to be justly valued at 
Grid, sterling, or 125 cents, Federal money, exactly. 

GM. Bxt 

Double Joannes,or piece of 25m.600nvalttein theU.S.32: 



Single do. 


12 800- 


16. 


Half . do. 


6. 400 


8. 


Quarter do. 


3 200 


4. 


Ki^hth do. 
'Ecstoon, or -^^ do. 


! 600 


2. 


800 


1. 


Moidore, 


4 800 


6. 


Half moidore. 


2 400 


3. 


Quarter do^ 


L 200 


1;50 



To change reas and mitreas into dollars and cent^, 

RULE.* 

To the milreas and reas add- one^fourth part> the sum^ 
will be dollars and cents.- 

In 5000m, 400r. how many dollars? 

Operation. 5000.400+ ^^2!22ll!29= g6250.50 Ans. 

4 



• Because a mllrca is equal to a fourth of itself more than a 
dollar, the parts of a miirea ha%'e the same i-atio to the parts of a 
dollar, that their wholes have; thetefore, any numbei' of milreas 
and rials, increased bjr one-fouplh of tbems^lvesji^ will be cti'iaV 
the doUara and cents, m such reas and milreas^ 

yCoogle 
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To change dollars and cents into milreas and reas^ 

aULE. 

Subtract ^ of the dollars and cents from themselres^ 
and the remainder will ^e milreas and reas, (a milrea be* 
'Dg^ of a dollar.) 

BXAMPLE. 

Heduce 6250 dollars 50 cents to milreas and read. 
Operation. -116250.500 

1250.100 deduct. 



5000.400 Ans. 

KoTB. In changing dollars into milreas, let a cypher 
be annexed to the cents, if of 2 places, if but 1 , let tvyo be 
annexed, that the reas maj have three places. 

What must be paid for a draft of 900 milreas 260 reas, 
at 1 dollar 24 cents per milrea? Ans. gl n6.34J2+ 
Philadelphia f June 20, 1820. 
Exchange for 6000m. 400r. 
Sixty dajs after sight, pay this first of exchange (second 
and third of the same tenor and date unpaid) to Joannes 
de SiWa, or order, six thousand milreas, four hundred 
reas, value received, and charge the same to account, as 
per advice. ALFRED PRINCE. 

Messrs. Monteiro Del Callo & > 

company, merch'ts, Lisbon, j < 

Required, the amount in dollars, at 5 per cent above 
par. Ans. 87875.52*. 

Sold my draft on Alphonso de Consillio, at 5 per cent 
under par, for which I received 6552 dollars^ how roanj 
milreas and reas was the bill drawn for? 

Ans. 5398m. 848r. 

EXCHANGE WITH HOU-AND, 

Xttti BXTATIA^ »EFI7B£IC) OR SBV^ DITITKD PROTIXCES . 

There are two banks in Holland; one in Amsterdam, 

the other in Rotterdam. That in Amsterdaat^ (the most 

iderable inr l^urope) was established on the S 1st oi 
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Jknuarj) 1609, lif the authority of the states general, and 
nnckr the direction of the Bargomasters of the eitj, wha 
having constituted themselves peqpetuai cashiers of the 
merchants of Amsterdam, are the security for the bank* 

By the establishment of this bank, it is ordained, that 
liiUs of exchange and wholesale goods, shall all be paid in 
bank, unless the sum be under SOO guilders; in which 
case, it cannot be entered in the bank under a duty of 6 
stivers, except by the Bast or West India company* 

No director can use the freedom of extracting money 
from the bank, even for a single day, on pain of death. 
The strictness and fidelity with which this bank is kept, 
is productive of so much security ancT despatch, that^ 
bank payment is reckoned from 3 to 5 per cent better 
than cash, beside a premium allowed the bank ior every 
deposit -^ ' 

The bank of Amsterdam is supposed to contain the 
greatest treasure in the world, of gold and jewels. The 
specie kept here, is computed at 36 millions sterling. 

In Holland, they keep their accounts in guilders, sti* 
vers, and pennings. 

2 groot, or 16 pennings, make 1 stiver, 

20 stivers, 1 guilder, or florin. 

6 guilders, Ijg. or pound Flemish^ 

Or in pounds, shillings, and. groots*. 

8 pennings make 1 grootSi 
12 groots L shilling. 

20 shillings lj@* Flemish^- 

The par of a Dutch guilder, florin, or piece of 20 stivers^, 
is calculated by sir Thomas Bond (a late writer) at £1.86^. 
sterling; which, in Federal money, is 40i cents, nearly.. 
This seems something, above its intrinsic value; for the 
true par may be easily estimated, from sir Isaac NewtonV 
table of the assay weight and value of foreign coin, pub- 
lished in London, by order of the Privy Gouneil, 1740^ 
viz. 

Standard weight, 6iwt. 17.05^^ assay; QdwLyVnn9i 
than British or AmeHcan silver. Valued in London^ at: 
20.08 pence, ^erling, and in^ the United States^, aboutt 
SJcents^ ^ , 

«» ^ Digitized by V^OOQlC 



If 



&t 



am 
hac 



15) 



I 

Ad( 
An( 





fc-'i-^^cssns 



Digitized byCjOOQlC 



exchange: 235 

HoUand exehanges with FraDce upou the French crown , 
for 54 sroots, more or less; Hamburg, upon the dollars^ 
for 5£ Flemish shillings; S|iain,.upon the ducat, for 375 
mervadies, for 97 groots; with Portugal upon thecrosado 
of 400 reas, for 44 groots; Genoa» upo& the piaster of 5 
livers banco, for 92 groets; Venice, upon the ducat of £4 
gross banco, for S8 groots^ Leghorn, upon the piaster of 
SO sols d'or, for 86 groots; England, upon the «g. ster- 
ling, for S690 6d, Flemish, more' or less, according to tho 
TUte of exchange. 

EXCHANGE WITH AUSTRIAN NETHERLANDS. 

Antwerp, or Anvers, is ^the principal plaee of exchange 
in Austrian Netherlands^, and was once the metropolis ot' 
the seventeen provinces; . but its commerce was ruined 
bj the. Dutch, who elosed the navigation of the Scheldt, 
soon after they threw off the Spanish yoke. This was the 
more cruel, as the people of Antwerp had been their allies 
and fellow sufferers in the cause of Hberty» The change of 
politics in France effected a^happy* change for the people 
of Antwerp; for their eommercial privileges are again 
restored, and Antwerp bids fair to rival the most flourish- 
ing commercial cities on the continent. 

Antwerp is pleasantly situate^ on the Scheldt, which 
is £0 feet deep, at low water, and rising 20 feet more at 
flood; allows vessels of the greatest burthen to come up 
to the quays and unload. 

Their money calculationsandexchange^ are the same 
as in Holland; therefore, no other examples are necessary « 

EXCHANGE WITH HAMBURG. 

Hamburg is one of the most flourisliing cities in Europe; 
it has the sovereignty of a. small district, about 10 miles 
in circuit; and though the king of Denmark affects cer- 
tain privileges within its walls, yet it may be considered 
as a well resulated, independent commonwealth. It is 
'well situated for trade, on the Elbe, which form» two spa- 
ciou».harbour8. The stately public and private edificea, 
the nun^bm* of canals and bridges, give the town an^air ot 
grandeur^ not to be surpassed by many tov^DS in Earopo. 
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The fonds of the bank are mfetior ta those of Amster- 
dam; jet the integrity with which it has been conducted, 
has gained a very high reputation. 

The inspection of this banlc comes not under the in- 
spection of the senate; but as the corporation and citi- 
zens are their sureties, the? choose their directors by a 
majoritj of votes. Though the capital of (his bank be 
very considerable, it is uncertain the amount, as the clerks 
and cashiers are bound to secrecy by oath; therefore, do 
seizure can be made on any deposit,|or bank aceount, as 
no one knows how another stands with thel>ank. 

They keep their aecounls in rix dollars, sous, and^de- 
nier lobs. 

12 denier lubs make 1 sous lub,va1ue in the U.S.RO. 0208 125/ 
16 sous lubs, 1 mark banco (or mak lub) .33^ 

3 marks banco, l rix dollar, 1. 

2i rix dollars, 1 gg. gross, 2.50 

Or, rlx dollars schillings, and denier gross. 

6 denier lubs make i denier gross. .0104- 

2 denier gross, 1 sous lub, .0208 

6 sous lub, 1 schilling, ,125 

8 schillings, i ri» dollar, 1. 

2J rix dollars, i ^ gross, 2.50 

The money of exchange, generally called bank or ban- 
co, on account of its convenience and undoubted securi- 
ty in trade, is esteemed better than the current, from S 
to 6 per cent, which excess is called agio. The current 
monies are said to have been so much adulterated of late, 
that the agio has risen to 15 per cent, and upwards; but 
all bills of exchange are paid in bank. 

To change baneo into currency, 

RULE. 

100 banco 1 100+ agio : : so is given banco : currency. 

The United States exchange with Hamburg at SS^, 
cents per mark banco, three marks being equal to one . 
dollan but the course of exchange is from 2r to 35 ceiUl^ 
per mark banco. 
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To change currency to banco^ 

' RULE. 

100 + agio : 100 : : given currency : banto. 
To reduce Federal to marks banco, 

RULE, 

Reduce the Federal to cents, and divide bj the rate of 
exchange, for the marks banco. 

To reduce marks banco to Federal, . 

RULE. 

Reduce the sous and deniers to the decimal of a mark, 
and then moltiplr by the rate of exchange for the cents| 
OTj multiply by the rate of exchange, and take parts for 
the low,er denominations. 

EXAMPLES. 

1. A bill of exchange on Hamburg, for 12546 marks^ 
10 sous, 8 deniers banco, is sold at SO cents per mark; 
what is the amount in dollars? 





12546 


12546.6' this 6' =^ 


sous a) 


.30 


30 




376380 


23764.000 Ans. 


2 = * 


15 




6</. = i 


3# = 




2 =* 


41 





S3764. Ans. 

2. A, in Philadelphia, draws o|;k Hamburg, for 11564 
marks baneo, 8 sous, 10 deniers, and reeetves at the rate 
of S5| cents per mark banco; what is the value in dollars? 

Ans. 8S854.85 

3. C, in Baltimore, draws on Din Hamburg, for 12546 
marks banco, 10 sous, 8 deniers, in favor of E, who ptys 
him 3764 dollars} what was the course of exchange? 

Ans. SOets. 
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Hamburg exchanges with 
Fraoee^ upon the crown of 60 sols, for £9 schii-' 

linglubs. 
Spain, upon ihe crown of 375 mcrv*, for 93 gross. 
Portugal, upon the crusado of 400 reas, for 42 gr 
Venice, npon the ducatof 24 gross, for 86 gross. 
England, upon the gg sterling, for 35.6-J s. Fremish. 

EXCHANGE WITH DENMARK. NORWAY, See. 

The exchanges with Denmark and Norway, ate intrin- 
sically the same with that of Hamburg, Their taonlea 
being ot the value, divided4n the same nianner> and near* 
ly 01 the same denominations, viz. _ - 

12 pennings make 1 sch. lub, value in the U.S.g0.02081£5 
16 schillings, 1 mark, .33^ 

S marks, 1 rix doNar, 1. 

6i marks, 1 ducat, £08|- 

The examples and questions in exchange with Ham- 
burg, are sufficient for (his. 

F6r exchange with Sweden: and Russia, see thfe gcn- 
etaTtablcs. 

EXCHANGE WITH GENOA, LEGHORN. 
FLORENCE, AND CORSICA. 

Saint George's l>ank, in Genoa, is constituted of such* 
pirts of the public revenue, fts have been mortgaged by 
government, during the exigencies oC the commonwealti). 
It is beeome a kind of inferior senate, of powerful swaj 
in the repul>lic, and often breaks the uniformity of their 
aristocratie government; The president's office is dur- 
ing, life. 

9 

Accounts are kept in tbe bank, in.pezzoes or piasters^ 
soldi, and denari. 

12 denari make 1 soldi, value in the U. S. So.05 
SO soldi, 1. pezzo, piaster, or dollar, l. 

This is the money of exchange but^ in general accounts.^ 
are. kept inJire, soldi, denairi, divided as before. The 
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money of Leghorn, is equal in value only to ^ of the ex- 
chapge; and the livre of Genoa, isonly-^ value of the ex- 
change money. The par of a piaster, lire money, is only 
Scents. 

12 denari make 1 soldi, value in theXJ.S, SSo.Ol 

20 soldi, 1 lire^ .20 

4 do. 1 chevalet, ,04 

30 do. 1 testoon, .30 

6 testoons, l geroni, 1.80 

To reduce lire money to money of exchange, 

RULE, 

Divide the lire money by 5, the quotient will be ^he 
money ofexchange, 

EXAMPLE. 

In 794 pezzoes, 19 soldi, d denari lire, how much mo- 
ney of exchange? 

5)r94 19 9 



158 19 10| exchange. 
To reduce money of exchange to lire money, 

RULE. 

Multiply the money of exchange by 5, the product will 
the lire money. 

EXAMPLE. 

In 684 pezzoes, 15 soldi, 9 denari, exchange, how 
many lire money? 

684 15 9 
5 



3423 18 9 lire. 
To reduce pezzoes, soldi, and denari to Federal money» 

HtJLB. 

Reduce the soldi and denari to the decimal of a pezzo^ 
4tnd the exchange money will answer to4ollars and cents 
At|»r. 
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liXAMPLB. 

In 648 pezrocs, 7 soldi, 6 denari, how much Federal 
monej? 

6 denari =x .005 

7 soldi =37 
pezzoes 648. 

2648.375 Ans. 

NoTiu This currency, or monej, being divided like, 
pounds, shillings and pence, to find the decimal value of 
the lower denominations, use table 2. 

Otherwise— Take the pezzoes as so many dollars, and 
for the soldi and denari, take parts of a dollar, for the 
cents. 

Foregoing exannple. Pezzoes 647. 

SsoL =i .25 



J5648.375 Ans. 
To reduce dollars and cents to pezzoes, soldi and denari, 

&ULE. 

Take the dollars as so many pezzoes; multiply the 
cents by the lower known names in the exchange money, 
for soldi and denari, &c. 

. Example. 

Reduce 847 dollars, S7f cents, to pezzoes, &c. 
847.375 
20 



7.500 
12 

6.000 



B4<rpez. 7sQl 6i/<?. An«* 
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Vfhen the exchange is ^o many ^^ents per pezzo ftbave 
«r below par. 

RUI.E. 

Reduce the lower denominations to the decimal of a 
pezzo> and multiplj by the rate of exchange. 

» EXAMPLE. 

What is the value of 500 pezzoes, 14 soldi, 6 denari, in 
Federal money, at 90 cents per pezzof Ans* 8450^65^. 
Exchange for 4000p««. lOso^. Sden. 
At usance, pay this first of exchange (second of same 
tenor and date unpait) to Pier de Foscari, or order, four 
thousand pezzoes, ten soldi, six denari, exehanc^, which 
chargetoaccotint as per advice. G. L'ESTRANGE. 
To Messrs Francisco, & co. > 
merchants, Leghorn. ^ 
What is the value of the above, at 81.04 per pezzo? 

Ans. 84 160.541 . 

EXCHANGE WITH VENICE. 

The bank of Venice, or banco del Giro, is a public de- 
pository of the merchants' money, as established by an 
edict of the republic, ordering the sale of merchandize 
by wholesale, and bills of exchange, to be made in bank. 
All debtors and creditors are obliged to pay or receiVe 
their money or accounts in bank by transfer, from one 
account to the other. 

A ready money account has been opened for the ac- 
co»imodaiion of strange merchants, and to supply the ne- 
cessities of a real trade. This, Instead of diminishing; 
the funds, has been found to augment them. The funds 
of the bank were fixed at 5000000 ducats. 

Their monies are as follows 

5i soldi make i gross, value in the U.S. 
24 gross, 1 ducat, 

But merchants and bankers, for the sake of ease in calcu- 
lation, keep their accounts in ducats, sols, and dcniers d'ur. 
12 deuiers d'ur make 1 sol, value in the U.S. S00465-f 
20 sols, 1 ducat, .9305 

But 93 cents are near enough for calculation. 
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242 EXCHANGE. 

This money of exchange is imiasinary; 100 dueat? 
whereof, make 120 ducats current; the difference is ca^l- 
•ed agio. 

The money of Venice is of three sorts, viz. Bank, banco- 
current, and picoli. The bank money is 20 per cent bet- 
ter thaii ibe picoli; but all bills of exchange aie paid in 
l>ank. 

Assay. Absolute wt» 
Sitven, dwt dwL gr* 

T^ie old ducat of Venice 23i 14 15 

New do. with No. 124, or 19A sols, 18 2 

€ni8adQ,St.Mark, with No.l40or 140 do. 20 6 

Piece of 20 jewels, b.6 S 177+ 

Gold. dwt.gr.fn. 

Double ducat, b. li 4 18 8 

Single do. 2 9 4 

To Reduce Yenitian ducats, soldi, and denari, to Fed- 
eral money, 

RULE. 

Reduce the soldi and denari to the decimal of a ducat; 
then multiply the given sum by .93, the product will be 
dollars and cents. 

Note. This money being divided as currency, the 
decimal parts for the lower denominations, will be found 

ah table 2. 

EXAMPLE.*- 

In 3254 ducats, 16 sols, 6 deniers, how many dollars, 
if 93 cents be l^ par for one ducat? 
6 denari = .025 

16 soldi ss .8 

^ ducats, 3254. 



3254.825 
93 

9764475 
29293425 

5026.98.725 Ans* ^ , 
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K 

To reduce Federal money to YeDitian ducats, &c. 



RULE. 



Divide the dollars and cents by »93, the quotient will 
be ducats and decimal parts of ducats; then find the value 
of (he decimal in the known denominations. 



EXAMPLE. 



Bought a bill of exchange on Venice, amounting to 
g3464.505 what is the amount in Venitian ducats of ex- 
change, at 93 cents per ducat? Ans. S725du, 5s. 4ide. 
93)3464.50(3725.2688 
20 



5.3760 
12 

4.5120 



Ans. 3725.5.4.512 

Philadelphia, JtUy 16, 18£0. 
Exchange for 750duc. 16sol. oden. d^or. 
At usance, pay this sec md of exchange (first, of the 
same tenor and date unpaid) to Messrs. Borelli & co. 
seven hundred and fifty ducats, sixteen sols, six deniers 
bank; which charge to account with or without advice. 
JONATIt\N BURRALL. . 
To Messrs, Du villa Don, & co. > 
merchants, Venice. y 

Required, the amount of this draft, at 90 cents per du- 
cat. Ans. 8675.741. 

Having proceeded minutely with the most particular 
aommercial nations, ^nd (I conceive) sufficiently illus- 
trated the different monies and exchanges, I deem it 
useless to pursue calculation ^rther. But as Exchange 
is a subject so extensive, its consideration so useful and 
advantageous to the young, as well as to the old merchant, 
I shall here subjoin tables of the different monies in use 
with the several trading, nations of the world; the fore- 
ajoing rules and applications being sufficient directions^ 
for the different exchanges that may be required. 
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244 EXCHANGE. 

TABLES OF EXCHANGE. 

PIEDMONT, SAVOT, AMD SARDINIA. TURIN, OHAHBERRT, 
AND 0A6L1ARI. 

12 denarl make 1 Soldi, value In the U.S. £0.0138 + 

]£8oid], 1 florin, .166 

20 soldi, 1 lire, .277 

6 florins, 1 scudi, 1. * 

7 florins, 1 ducatoon, 1.166 

15 Hres, 1 pistole, 3.611 

16 lires, 1 iouis d'ois 4.444 

MILAN, FAVIA, MODENA, FARMA. 

12 denari make 

^0 soldi, 

115 soldi, 

117 soldi, 

6 lires, 

22 lires, 

23 lires, 

ROME. 
OIVITO-TEOOHIA, ANOONA, &C. 

5 quatrini make 1 ba^oc, 80. 
8 bajocs, 1 Julio, .111 

lObayocs, 1 stamptjulio, .138 

24 bayocs, 1 testoon, .333 

tOjulios, 1 current crown, 1.1 11 

12julios, 1 stampt do. 1.333 

ISjulios, 1 chequin, 2. 

SI juiios, 1 pistole, 3.444 

BOLONA, RAVENNA, &C. 

# 

6 quatrini make 1 bavoc, SO. 
10 bajocs, 1 Julio, .11 
SObayocs, 1 lire, ' .22 

3julios, 1 testoon, .333 

85 bajocs, I scudi of exchange, .944 

105 bajocs, 1 ducatoon, 1.166 

100 bajocs, 1 crown, l.ll 

31julios, 1 pistole, 3.444 



1 soldi, 


80. 


1 lire, 


.162 


1 seudi cur. 


.931 


1 scudi ex. 


.944 


1 philin, 

1 pistole, 

1 Spanish pistole, 


.972 
3.555 


3.61 
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5 qoatrioi make 

Ingrains, 
ScarlinSyOrSO^. 
ft tariosy or 40, 
2i tarinsi or 100, 

2a tarios, 

25 tarinsy 



NAPLES. 
OAI£TA> OAPUA* 

1 grain, yalue in the U.S. gO. 

1 carlin, .074 

1 tariii, .14a 

1 testoon, .296 

1 ducat of exchange, .74 

1 pisjtole, 3.40r 

1 Spanish pistole, 3.70 



SICILY AND MALTA. 
IPALERMO^ 8TRA0USE, MESSINA, AND YALBTTO^ 



6 pichli make 
10 grains, 
20 grains, 

6 tarins, 
IS tarins, 
60 carlins, 

2 ounces, 



1 grain, value in the U. S. 20. 

1 

1 

1 
i 
1 

1 



carlin, 

tarin, 

florin of exchange, 

ducat of exebaage^ 

ouDce, 

pistole,* 



.02a 

.05a 

.35 

.73 
1.71 
3,41 



GERMANY. 



1 cruitzer, 




1 batzen. 


.034 


1 gould, 


.5i:r 


1 rix dollar, 


■ .rrr 


1 hard dollar, - 


1. 


1 dttoal, 


24)74; 



VIENNA, BLENHEIM, PRAGUE, BRESLAW^ HUNGARY^ 

FRANOONIA, &C; PRSSBURG, FRANKFORT, 

NUREMBERG, &C« 

2 fenmngs make 1 dreyer, vaki» in the U. S. jgO, 

4fennings, " — "■ — 

4 cruitzers, 
15 batzeo, 
90 cruitzers, 

2 florins, 
60 batzen,. 

COLOGNE.' 
xxKTZ, LiBos, mmi, ximicH, musstzb, -rwmn'Bonv; &c. 

3 dutes make. 1 cruitzer, valnejn theU* S. SO. >, 
alb, * 

sliver, .015 

palpert; .039 

copstuck, A5i 

tzedbyGoOglP 



2 creutzers, 
8 dutes, 

3 stivers, 

4 palperts,^ 
40 stivers, 

2 guilders, 
4'giiilders, 



1 
1 
1 
1 

1 guilder, 

1 

1 



hard doUar, 
ducat. 



BANDENBURG AND FOM£RAHIA« BERLIK, POl'SITAM il^W0 
8TBTI9. 

18 deniers make 1 groslr, value in the U. S. $0, 

^groshen, - 1 mark, .173 

SOgroshen, 1 fiorin, .^9 

90 grosheo, 1 rix doliar^ ^77 

108gro8hen> I albertos, .905 

^0 grosheo, 1 dQcat» 2.074 

,aOLST£XV^ UAlfOVBR, J>R£SP£N, U&»PSIC, &C WX3MAR» 
« KEILy &C. LUNENBURG. 



2 hellers make 


1 fenning^ value m the U. S. $Q. 


6 hellers, 


1 dreyer, 


1^ heliers^ 


1 marten^ 


laiennlngs, 


1 grosh, ,032 


16 grosheD, 


1 gould, ^17 


9A groshen. 


1 rix dollar^ .777 


S2 groshen, 


1 hard dollar^ lv034 


4 goiilds. 


I ducat, 2.074 




SWITZEBLANIK 



BASn. AND ST. GALL> ZURICH, ZUG| &C. 
AFPENZAL, &e. 

4^fennings make 1 eruitaer, value in the U. S. £0.0092 

ISfennings, 1 sol, .027 

2a sols, 1 livre, ^55 

60 crtiitzers, 1 gould, ,555' 

107 ceuitzers, 1 rix dollar^ X. 

GENEVA. 

BONNE, &C. 

12 deniers make 1 sol, value in the U. S. g0.0158 

^0 sols current, 1 livre, .277 

6 -sols, 1 florin, .083 

%Qi florins, 1 patacoon^ .875 

15i florins, 1 crois^de^ 1.312 

^4 florins, 1 ducat, 2: 
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BERN. 
JLUOSRIIS, MSUFOHATTBL, &C 

4 demurs make 1 cruitzer, Y&lue in the U. S. 20.0or4 



1 soil .022 

1 livre, .444 

1 guldid) .555 

1 crown, 1. 

SWEDEN AND LAPLAND. 

STOOKHOLM, UPSAL, AND TORKEA. 

6 rustics make 1 copper mark, value in U.S. $0,027 

1 silver mark, .081 

1 copper dollar, .111 

1 silver dollar, .333 

1 rix dollar, 1. 

1 dueat, 2. ^ 

POLAND AND PRUSSIA. 

'o&AOOW, WARSAW AND THO^N, DANTZK), KONINOS- 
BERG, &C. 

S skelon make 1 ^osh, value in the U. S* $fK 

SOgroshen, 1 florin, .266' 

90 groshen, 1 rtx dollar, .80 

8 florins, 1 ducat, 2.133' 

5 rix dollars* 1 frederick d'or, 4. 
RUSSIA AND MUSCOVY. 



d eruitzers, 
20 sols, 
75 eruitzers, 
135 eruitzers, 



3 copper marks, 

4 copper marks, 
3 copper dollars, 

5 silver dollars, 
2 ctz d(\llar8^ 



PETERSBURG, ARCHANGEL, AND MOSCOW. 


2 denuscas make 1 copec, value in the U. S. gO.Ol 


50 eopecs. 


1 poltin, .50 


100 eopecs. 


1 rouble, 1. 


2 roubles, 


1 xervonitz, 2. 




TURKEY. 


GREECE, OANDIA, OTPRUS, &C. 


4 manger make 


1 asper. value in the U. S. gO.Oll 


5 asper. 


1 bestic, .055 


2 bestic, 


i ostio, -111 


20 aspers. 


1 solota, .222 


4 solota, 


1 piaster, .888 


5 solota. 


1 caraerouche, 1.1 H 
I xeriff. 2.222 


9 caragrouche, 
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AFRICA. 
MO&OCCOi SANTACRVZ^ MEqUIMEZ, FEZ, &C» 



24 fluce make 
d blanquil, 
7 blanquiU 
2. octavo, 
£ quarto, 
27 blanquil, 
54 blanquilr 
100 blanquil. 



1 blanquil, value in U. S. 

1 armee, 

1 octavoy 

1 quarto, 

1 medio, 

1 doHar,^ 

I xequiQi 

1 pistole, 

BARBABT. 



ALOIER^ TUNIS, TRIFOLX. 



10 aspers make 

2 rials, 

4 doubles, 

24 medins, 

32 medins, 

1 80 aspers, 

16 doubles, 



1 asper. value in the U. S. 

1 rial, 

1 double, 

1 dollar, 

r chequin, 

1 dollar, 

1 zequifl, 

1 pistole, 

EGYPT. 



80.037' 
.US 
•259 
•518- 

1.037 

1. 

2. 

3.72 



B(K012£r 
.l£5c 

* .25 
1. 
•75* 
1. 

IVP* 

3.7^- 



CAItlO, ALEXANDRIA, &e. 



3 aspers make 
24 medins, 
80 aspers, 
32 medins, 
96 aspers, 
192 aspers, 
72 medins, 



1 asper, value in the Ur S. gO.OI04s 
J .. 

1 
1 
1 
1 
I 
1 



medin, 

Italian ducato, 

pfaster,. 

dollar, 

crown, 

sultanin, 

Pafgo dollar, 

ASIA AND PERSIA. 



.0212 

.75 

.888.' 
1. 

I.IU 
2.322 
2.333 



ISFAHAN, ORMRIS, ARD GOMBROOK. 

10 t5oz make 1 shahee, nalue in the U. S; 80.074 

4 shahees, i abashee, .296 

^abashees, 1 or, , 1,48 

12 do. 1 bavelo, 3.555 

50^^ dor I. tomondy 14.ai<. 
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ARABIA, 
^BDIHA) MECCA) AKD MOCHA 

7 caret make 
18 comashee, 
60 do. 
100 do. 



9 sequin, 



conaashee, value io U.S. So*01 6 
abyss, ,30 

piaster, or dollar, !• 

sequin, 1.666 

tomond, 15. 



MOGOL. EAST-INDIES. 



SURAT, CAMBRAY, GUZZURAY. 



4 pieces make 1 

4 fanam, 1 

4 anas, l 

2 rupees, 1 

14 anas, 1 

4 pagoda, 1 



fanain, value in U. S. So.034 
ana, .138 



rupee, 
crown, 
pagoda, 
gold rupee. 



.555 
1.11 
1.94 
7.77 



5 rez make 
20 pices, 

4 quarters, 
14 do. 
60 do. 



.129 
.518 
1.814 
7.77 



MALABAR. 
COMBAT, DVHAhj kc. 

1 piec, value in U. S. go*00647 
1 quarter, -loo- 

1 rupee, 
1 pagoda, 
1 gold rupee, 

GOA, VISAPOUR, Stp, 

20 rez make l vintin, value io U. S. So.0231 

42 vintin, 1 tangu, .972 

4 tangu, 1 paru, 3.888 

2 paru, 1 gold rupee, 7'77 

COROMANDEL. 
MADRAS, PONDICHERRY, &C. 



4 cash make 

8 pices, 
10 fanam, 

2 rupees, 
35 fanam, 

4 pagoda, 



1 pice, value in U. S. S0.0Q69 

1 fanam, .055 

1 rupee, ,55$ 

1 crown, 1.111 

1 pagoda, 1.944 

1 gold rupee, 7-77 

Digitized byCjOOQlC 



250 



EXCHANGE^ 



-BENGAL. 

CALCUTTA, FORT WIl-LIAM, &C. 



1 fanam, value in U. S. So.0115 

1 ana, .034 

1 rupee, .553 

1 crown, 1.11 

1 pagoda, 1.94 

SIAM. 

PEGU, MALACOO, CAMBODIA, SUMATRA, JAVA, BORNEO,&C. 



4 pice make 

3 fanam, 
16 anas, 

2 rupee, 
56 anas, 



800 cori make 1 fettee, value in U. S. 
125 fettee, l sataleer, 
250 fettee, i sooco, 
500 fettee,^ 1 tutal, 
900 fettee, i dollar, 
1.000 fettee, 1 crown, or rial. 



So.ooii 

.138 
.277 
.555 
1. 
• l.lt 



WEST-INDIES^ENGUSH. 



JAMAICA, BARBADOES, &C. 

farthings make i penny, value in the U.S. Sto.OlJ 
pence, l shilling, .16 



4 

12 pence, 
20 ishillings^ 

7i pence, 
75 pence, 
84 pcnce,^ 
24'shillings, 
30 shillings, 



shilling, 

pound currency, 

bit, ^ 

dollar, 

crown, 

pistole, 

guinea, 

FRENCH, 



3.20 
• lO 
1. 

1.12 

3.84 

.4.8O 



ST. DOMXNOQ, MARTINICO, &e. 



1*5 sols make 
20 sols, 

7 livres, 

8 do. 
26 do. 
32 do. 



scalin. 

livre. 

dollar. 

ecu. 

pistole. 

louis d'or. 
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CHINA. 






- 


PBKIN, OANTON, 


&c. 




10 caxa mate 
10 condareen, 
35 condareen, 
2 rupees, 
Id mace. 


1 

1 
1 
1 
1 


condareen, value in U.S. !50.014 
mace, .143 
rupee, , .50 
dollar, 1. 
tale, 1.43 






JAPAN. 






20 pitis make 
15 maces, 
20 do. 
30 do. 
13 oz silver, 
2 oz gold, 
100 japuQcse, 


1 
1 
1 
1 
1 
1 

i 
1 


piti, value in 

mace, 

oz silver, 

tale, 

ingot, 

02 gold, 

jipanese, 

cuttee, 


the US. 


go.oosr 

.074 
1.076 
1.481 
2.22 
14. 
28, 
280. , 



In Novascotia, Canada, Florida, Cayenne, &c. where 
English, French, and Spanish monies circulate, the cur- 
rency alters aceording to the plenty or scarcity of specie. 

For the currencies of the Spanish, Portuguese, Dutch, 
Danish, &c. in the West-Indies^ see their respective ex- 
changes. 

For the information of the readers of history, the mo- 
nies of the ancients shall be explained here. 



JEWISH MONIES. 






1 gerah, valuein 


u. 


S. SO.0253 


10 gerah make 1 bekah, 




.253' 


2 bekah, 1 shekel, 




.506' 


50 shekel, 1 mina, 




25.333 


60 mina, 1 talent. 




1520. 


1 sextula, gold. 




2.704' 


3 sextula, 1 siculus, 




8. Ill' 


^000 siculus, 1 talent gold, 




24333.333' 


Digitized b 


GooqIc 



252 


EXCHANGE. 

GRECIAN MONIBS« 




' 


1 chalcud« valud in 


U. S. So.ooe 


2 chalcus make 1 dichalciis. 


.011 


2 hcinibolum, 


1 obp\us, 


.0239 


2 obolus, 


1 diabdum. 


.047 


2 diabolum, 


1 tcbrabolum, 


.094 


IJ tebrabolum, 


1 drachma, 


.143 


loo drachma, 


1 mina. 


143. 


60 mina. 


1 talent, 

ROMAN MO NIBS. 


861. 




1 teruncius, val. 


inU.S.g.0035 


2 teruncius make 1 semilibclla. 


.0071 


2 aemilibella, 


1 libella. 


.0142 


. 2J Hbella, 


1 sestertius. 


.0357 


2 sestertius, 


1 victoriatus. 


.0715 


i victoriatus, 


1 demarius, 


.143 


1000 sestertius, 


1 sestertium, 


35.80 


100 sestertia, 


1 decies. 


3580. 



ARBITRATIONS OF EXCHANGE. 

It is of the utmost consequence to the merchant, who 
has foreign concerns^ to be well acquainted^^^lMilb^^Mde 
of arbitrating the exchanges between two or more places; 
to have a knowledge of their weights and measures, and 
the proportion thej bear to each other, bj this means, 
he maj make his gain certain, his knowledge, as a mer- 
chant, respected; and maj likewise acquire valuable cor- 
respondents abroad, that might, otherwise, never hear of 
his nafne. 

To the Rule of Proportion belong the solution of all 
questions in arbitration; but as continual statements are 
not only tedious, but liable to error, let the questiong be 
solved bj the following rule, called Conjoined Propor- 
tion. 

1st. Distinguish the members of the arbitration into 
antecedents and consequents; placing the aatecedeoli 
on the left, and the consequents on the right. 
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lad* Tbe ii»l odBStqueBt tatist be af tKe same name ' 
widi the se^md antecedent, which order must be observ- 
ed through (he equirtioa; and the last consequent must 
be of the same name with the first antecedent. 

Sd. If any of the terms in the equation h%ve a fraction 
Annexed, mult^)ly the whole numbers by the denomina- 
tor on the opposite side bejow. However, this may be 
dispensed with, by taking parts for the fraction, &c. 

4th. Multiply the anteeedents for a divisor, and the 
consequents for a dividend, if the place of the antecedent 
be blank; or, malti^y the consequents for a divisor, and 
the antecedents for a dividend, if the place of the conse- 
quent be blank. 

EXAMPLES. 

1. Amsterdam owes Philadelphia 6Q00 gilders; whe- 
ther is it better to draw at 37 cents the guilder, or have 
the money remitted by the following route, vi*. To Paris, 
at 54d, Flemish, for 5 fram:s; thence to Genoa, at 5 
francs per piaster; thence to London, at 50d. sterling, 
per piaster; and thence to Philadelphia, at par? 

Ans. Gain by the remittance, $M^.IB. 

Operation of the precedini^. , 

18 fiid. » ;i fnincs. 
tifrtt, 5at 1 piaster. 

r=s^0tf . tter* 10. 
«l dollar, 
doll. >^2(00dL Flemish. 40000. 
18x9=1.62)40000(2469.13 by way of London. 
6000X.S7=«^20 



249.13 gain. 

Note* By dividing crosswise, 3 into 3 and 54, 5 is 
stricken out, and 18 put for 54, which is also stricken out, 
and so of the rest; for the remainders are the same way 
proportional that the wholes are. Striking out on both 
sides is eatled canceHtng. 

"^he rale for abridging ^ antecedents and consequents 
is founded upon prop. 19. Euclid, book 5., whieh say«v 
^*If a whole magnitude, be to a whole, as araagnitude 
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taken btm ^e lirst, it lo t m^oitide kkkn firofi &• 
oOer, theremuiidertflMdl betolbe remiwder as the wUife 

The precedii^iie^oii worked bj preportion* 

First* 54 : 24000 : : 3 : 1 3333.3' 
fr. francs. fUu. pimikrs. 
Second. 5 : 13333.3' :: 1 : 2666.6' 

pia$. ^pasters. 4. ster. JL titrtti^. 
Third. 1 : 2666.6' t : 50 : 133333.3' 

iL $ter. d. sterlmg. 
Fourth. 54 : 133333.3^ :: 1 : Jfe469.13 as 
before; but the first method^ on accoaniof its brevitji is 
much preferable. 

^ C, in London, owes D, in Philadelphia^ £^^ ster- 
ling; D orders the monej to be remitted on nts account 
to Hamburg) at 59d. sterling, per rii dollar; thence to 
Iijens, at 7 Ax dollars for IS crowns;; thence to Venice, 
at 13 crowns for 7 docats; thence to Malaga, at 7 ducats 
for 6 Spanish dueats of exchange; and thence to Phila- 
delphia, at 110 cents per dacat» eqoal 5d|£L sterling. 
Mliat will be his gain or loss* if the exchange between 
Fhitaddj^a and l^ndon be at par? 

- - 52^. sterlmg s 1 rix dollar. 

7 rix dollarsMl3 crowns. 
12 crowns we T ducats. 
7 ducats « 6 Spanish ducats. 
1 Spa. ducatas 59|rf sttrl. *== 1 lOcr*. 
^6400. 
50 

fi^XfX/ifkxJXl *400 

Jt ^ — 

£i4f«ftll)r.94Ans. 
Bj cancelling, ^^l£2»4d«f , as before. 

5. E, of Leghorn, is indebted to F, of Baltimore, 600 

piasters; eiehangfe between Baltimore and Leghorn, 99 

.cents per piaster;. Fcoosideni it better to te?ethe«M' 
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^ejr remittodt mi B remits ts follows; To Vemce, at 94 
piMters for lOO dueati; theoce to Cadiz, at 320 merta* 
dies per dueati thetice to Lisboo» at 650 reas far 27^2 
nervadies; thenee tQ.Amsterdam^ at 50d, Flemish for 
400 reas; thence to Paris, at 56d. Flemish for 3 francs; 
tiience to London, at 31^. sterling for 3 francs; and 
from London to Baltimore, at 54ii. sterling per dollar. 
What is the arbitrated price of a piaster between Balti* 
more and Lei^bom, ana what does F gain by the trans- 
aetiooF Ans* Arbitrated price, 81 .02+9 gain, 824. 

4. G, of Venice, is indebted to H, of Philadelphia, 300 
ducats, exchaioge on Venice at 90 cents i>er dueat; H 
considers it bettec to have the money remitted, and G 
remits as follows: To Barcelona, at 320 mervadies per 
ducat; thence to Oporto, at 420 mervadies for 1 milrea; 
thence to Nantz, at 140 reas per frank; thence to Lon- 
don, at sod. sterliDs for 3 fraiics; and thence to Phila- 
delphia, at par. What is the arbitrated priee of a ducat, 
between Venice and Philadelphia, and wtat does H gain 
or lose by the transaction? 

Ans. Arbitrated price for a dollar, 8l*0078i gain^8S2^4 

C0NC£!UIXNG TBS «AIN A»D LOSS BY BXCHAMOfi. 

Suppose K» in London, owes L, in NewrTork4llOOO, 
the eichange between New-Yorii Ukd London at 2 per 
cent above par, and the exchange between London and 
New- York at 52d, sterling per dollar^ whether is it b^ 
ter for L to draw^ or K to remit? 

fOREIGN WEIGHTS AND MSASURES COMPARED WITH 
AMERICAN AND BRITISH. 

If 6tt. of a, be eaual ioSlb. of (, and 4{&. of ^ equal 
Sib. of c, and 9lb. w c, equal 9^. of d^ and 5lb. of i, equal 
6», of e; bow many ». of e are equal t6 40W. of a? 
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56 


^SCHANGS. 


*4^« 5C 
cBr^ 9d 
*'« 6'e 
e as40'a 10 
9 

90 

5 




5 

^j. ^X5x9xf{Xji^_ 
5x9x5^56i». as before. 


8)450(564/*, 
40 


Ans. 


50. 
48 







2 
% If lOA. in Loiidot^be eqttal to 9}h. it Amsterdatn, entf 
45/fr. at Amsterdam equal 49/6. at Brages, and 98tt. at 
Btnges eqtttl 116/6. at Dantzic; how many 2ft. at DtBt- 
zic are equal to ll£/ft. at London? Ans. lS9.92lb. 

5. If t09a. at London^ equal lOOIft. at Amsterdam, and 
6(M6. at Amsterdam equal 90lt, at Genoa> and lOOlh. at 
Genoa equal TQUh at Leijisie, and 16516; at Leipaie equal 
lOSCb. at Leghorn^ and t&m. at Legkom e^ 109^ at 
Seville, and mO. at Setille eq«tal WM. at MUa^ how 
Hunt tt. at Milan wtll ecmal 6Siefr. stt L(^on^ 

. Ans.l05lfc. 

4. What will lib. of pepper cost^^if Sft. of clo?es cost as 
much as 6% o£ pepper, Hi ^itb, t^niMaon cost aa m^ 
as 4lft. of cloTea>and 3iA. of cinnamon cost 8 shillings? 

Ans. lOd. 

5. If 7 aunes of Genoa, make 9yards of Lmidon,:^and $6 
yards of London equal 4^aunes of Holland^ and 7 aunes 
of Holland equal 9 bracesof Milan,and Sbraces of Milan 
equal 2 vares of Aragon, and 5. vares of Aiagon equal 2 
canes of Montpelier, 9 canes of Montpelier equal 10 
canea of Theuiottse» and 4 canes f£ Thoubuse equal 9. 
aunes of Troyes; b^w many aunes of Troyes wilt be equal 
to 100 annea of Genera? Ans. I5a amies of Troyes, 
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SMntiMi 1. 
OX49X9X2X2X10X9X100_,^^,„,,,T.. 

7X36X7X3X5X9X4 
Soltttioa 52. 

^ ^ ^f— *^ "^''^ '* ""^J ^ obsenred; 

^"^ that if equals be struck from 

^**^ both sides, the remainders 

rf ^ e being worked with accord- 

idiA *^®"^ **** **™* ** *^ wholes 

app^ would have done. 

3 

75 
2 
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SHOWIVO BOW'HAVT^POUjnDB AVD SSCUfAXS OV P0OHJI8 ▲yOIRSlZrOtt& 
V ABS SaVAL TO 1002$. IN THE YdlLOWlKS- PLACES. 

Compnratiye tables of weights and measures^ for tiie 
roost part, giye 10026. of London, Amsterdam, or Paris, 
as the standard to which all the rest are made equal; hut 
it will be found to facilitate calculation, bj making 100Z6. 
foreign the standard, and show how many IK avoirdupoise 
are equal thereto. 



HOLLAND, 

Equals. 
lOOW. at Amsterdam > ^ r^oij. 
Dort, S ^^^^* 

Lejden, 102.8 

Rotterdam, 109. 

BRABANT; 

Bergen Opzome, 112.$ 
Antwerp, 103.8 



¥2 



BRABANT* 

„ . C American* 

Foreign. |Kogli8h. 

Equals, 

tOOtt. at Arsehot,* Zkl03.8 

Bora le Due, 103.8 

Lovain, 103.8 

DENMARK^ 

Copenhagen, 101.4G < 
Hambtti^^ 106.8 

Lubec,,yGoogklW.8 



2SB 



immAHS^^ 



Foreagp. 



FRAlrCE. 

J America^ 

t English. 
Equals, 
100/*.atAvigiion,/*;90.;^5 
Bayonc^ 109. 

Ksancon, 109. 

Bourdeaux*, l69. 
Bourgen^rcss, 1'04.8 
Lyous^ city w^. 94. 

Marlines, ^ 103j.8 
Marseilles, 88.2 

Montpelier, 91, 

Nantz, 109. 

Nancy, 103. 

Pariav 109. 

RochcHe, 109. . 

Ifeuen, 113.5 

^ St. Maloes, 109. 

Tfaoulbusc, 135. 

100/J.ati.i^ge, 103.8 



Lisle. 



96. 



Nuremberg, 1 1 1 .2^ 
Naurcmberg, 104.3 
Stetin, 99. 

Bremen,, 105.81 
Breslaw^ a7.1 

Bruges^ 103.8 

Erford, 100.25 

Frankfort, >' ^ , 
onthemain,|^^l-23 

*Frankfort, \^^^ ;^„ 
bntheOderj!^i-22 

Ghent^ 103.8 

Leips|Cy 103.8 

PRUSSIA. 

100/5. KoniDgsberg,8r.l . 



sPAHr. 

Equal?, 
100i&. at Aticauv/5,100.9 
Bilboa, ^ 109. 
. Cadiz; . lb3.8 
Madrid, 96. 

St. Sebastii^p, 109. 
Saragosa, 69. 

Seville, 102.8 

Valentia, 69. 

ITALY. 

Bergamo, Bm.wt. 65.46^ 

great do. 160.3 
Bolona, T's. 

^ Florence, sm. w/. 76.2: 

^eat dp. 117.2 
GcBoa, cash do. 67.6 
common do. 109. 

great do. 120.4 
tcghom, sin. do.76.07 

great do, 117.2 
Lucca, small do. 76.8 

great do. 11 5.34- 
Messina,, 73.85 

Milan, 6S.2 

Naples,. 64.3- 

Palermo, sm. w/. 71. 

great do. i54.3 
Rome, 75. 

Venice,. sm. do. 60.15 

great do. 114.13 
Piedmont,, 72. 

Turin, 72» 

Savoy, 182.8 

PORTUGAL. 

100/5. Lisbon, &c. 102.8 
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lOOlb. Archangcl,i».90;7^llOp*. Danfzic, * /*.96. 
Muscovy, 87.14! Elbing, ' 96.5 

Revel, 96-83' KoDiagsbcrg, 87.14b- 

Riga, 100. F 

By this taUct the |iro{K>rtioii of tlb. may be known aa 
readily as 100, by removing ihe decimal point two pljicea 
further to the left hand: thu^^ 10021^. at Genoa is eqw to 
109/6. at New. York; and 1/6. in Genoa, according to the 
same pr^ortion» is equal to 1.09/6. in New-York. 

PARTICULAR WEIGHTS OP FOREIGN KATIONS. 

SPANISH WEIGHT COMFAJIED WITH AVOVRPVPOIBS^ 

lb. OZ* 

16 adarme, l ounce, equals O 0^6 

16' ounces 1 pound, 15.36 

25 pound 1 aroba, 24 

4 aroba, 1 quintal, 96 

6 do. 1 * 144 

GOX.I> WZIQKT COHPARED WITH: TEOT WEIGHT.. 

lb, oz* dwt. gr. 

1 tomin equal 8*29 
8. do. tcastilian, Q O ^ 19.16 

lOacastilian, It 19 20.16 

WBIORTS or PORTUGAL COMPARED WITH AVOIR- 
DUPCHSE. 

Bf. bz. 

l«arratal, or pound. 1 00.868 

2 pound, llarateHa, 2 00.736 
12 do. 1 rottoli, 12 4.416 
%% do. larobi^ 32 U.776j 
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irSlGHTl Of ITALY COMPARED WITH AVOIRDU- 
F0I8E* 

Ipowd, 1. 2.26 

30 do, l^mirrc, 44 3.85! 

4^mi|Te, tmigliaro, 136 15.29 
RotoUoofGeooa,, 24 

m GERMAMY^ TLAMDERS^ HOLt AND, SWEDEN, DEN- 
MARK, Sec. 
One schippondt is e^al to 

300/^. at Antwerp, 311 6.4 Avoirdupois^. 

300 Hamburg, 329 6.4 

320 Lubcck, 332 2.56 

400 Konigabcrg, 348 9- 

320 Sweden, for topper^ 324 10.72 

400 do»' provisions, 405 13.44 

400 Riga, 400 

400 Revel, 38r 5.12 > 

340 Dantzic, 326 6.4 

300 Norway, 341 11.2. 

300 Amsterdam, 341 

The lyspondt 6f Amster-r 

dam, and is 16 5*6 

WEIGHTS OF TURKEY. GREAT WEIGHT. 

1 occo is equal to 3 12.8 Avoirdupoisc. 
6 do. 1 batman, 32 12^ 
44 do. 1 quintal, 167 3.2 

SMALL WEIGHT., 

lb. oz* 
1 occQ, is equ^l to O 15 Avoirdu. 

6 do. 1 tbatman, ^ 5 jq 

1. rottQli ijf Egypt, 144 drams,' l/i. .6.4^2. 
1 do. large (Aldpno)720 M. 7 ^ 
.1 do.AmaU do. ,,624 do. ,Q 1.22 
1 do. Scyda, ^ 600 da,,,>,,( 



mmAmR. 



2^1 



WEIGHTS OF MUSCOVY. 

lb* oz* 
t poede is equal to 8 11-42 Avoir. 
10 do. 1 berkevritz, a7 3.24 

MEA^yBBS OF FOREIGN KATtONS, 
COMPARED WITH INCHES, &C. 



^ 



TRAKCE. 

Foreign* 
Metre* 

(Abbeville, 
BayoBe, 
Bonrdeaiix, 
CaeD| 
Calais, 
Elberoi^ 
Havre deGfaee 

Parisy 

St QointinSt 
Ro€helle» 
Roaen» 
Sedaot 
Cambrayi 
VXijons, 

BRABAin% 

'Abo, 

BergenOpzome 
Bois ie Duci 

Brtdat 
Bm^selfty 

H0I4LAND 
'AmstiBrdam, 
Camprier^ 
Hague, 
HaerleiBi 
g< Lejden, 
' RotterdaiUjt 
Flushiogi 
jAliddlmrg, 
iJ^GueMrea. 



Inches. 
39.383 



U2. 



S8.8 
44.5 



>9TA 






FLANDERS* 

Foreign. 
'^ Arras, 

Bmffes, 

St. Omers, 

Ostend, 

Lisle, 

Douaj, 

Ypres, 
'< Dunkirk, 

Ghent, 

J7amur, 

Toarnar, 
^VaieBe$4iiea, 

PORTUGAJI.* 

Barras «f LisboBt 
Cavtdo af do. 

91? A IN. 

Algeria, 
St Andeco, 
Bilboa, 
St. Sebastian 



} 



\ 



inehes* 

9TJ 

26.3 

26.8 
28. 

26.6 
26.1 

26. 

44.3 

ar. 



sr 



> &. 



26.1 









.1 



Carthagena, 

Salejr, 

Coruna, 
^Madrid, 
^Cadiz, 

Alicafit^ 

Barcelona, 

Sarajgesa, 

Tovtosa, 
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38.3 

32.4 
3S.8 

^.4 

33.1 

27.4 

37.6 

63. 

71. 

66. 

str.t 



369 



ExcHAmm. 



StAMltU I81AHS8. 



;} 



Fere%ib 
Ctmiiofd 
Falmas or 
4Bi-azze8 

ITALY. 

AuneofGeneva^ 

•"Capua, 
Gaieta, 
MeasiQa, 
Naples, 
St.Kemo, 

^ Salermo, 

jl Sairoiiai 

6<9ome, 

(3 fCmta, 
Florence, 



ItM^et. toratn. 



Minorca, 6$. 
Majorca, 07.8 



44^5 
26.5 
21.6 



€8.2 



68.2 

81.4 

73, 



^ St-GaJlJuSlr^' 



twrrz^mLAio^ 



r&udi. 

® J Berto, 






S1.S 



j 



^Malta, 88.2 



^Bemaiay 
Bolm, 
ftome, 
Farara, 

Florence, 

Laca, 

Genoa, 

Parna, 

Mantua, 

Modena, 

Placentia, 






26.5 
36. 

23.4 

22.8 

26.8 

20.9 
26.5 



BRABAilT. 

^lionvaio, 

Maestreickt, 

Maline^ 

Narva, 

Strasburg, 
^Antwerp, , 

OERMANT. 

fAixIachapelle,*) 
DusseUorf, I 21.6 
Ments, J 

Augs- > linen, 
burg, J woolen, 



?6ilk, 22.5 



Venice, j^.^^^^g^ 

BAVARIA. 
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«g Bonn, 

r: <( Coblentz, 

W Coloen, 
Man&sim, 
Philipsborg, 
Trierf, 
Nuremberg;, 
tOsoaburg, 

|AaneofFrtboi^, 

8AXONT. 

"ft-emen, 
Leipstc, 
Naurenburgi 
DresacB, 5 
^Wesmar, 5 

SILESIA. 

BllctfBreslaw, 

AUSTAIA. 

«g r Vienna, 

^ (Boiaano, | 

FEUSfilA. 



27.4 



27.6 



35. 



> «2. 



27. 

44.7 

50.d 



9 
— ^ 



^ 



J 



21,2 



9ft.6 



21.6 
2S.4 
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V^tmgo. Indies. 



BU efPnigne, 



21-6 

BRANDENBURG. 

Ell of Potsdam, SS.4 

LOW COlTirrRIES. 

"S fNimegtteo, sai 

I \ Liege, £4.1 

^ (Ruremondy 37*. 

HAINAUI-T, 

Aline of Mens, ^5.2 

tRANCONXA. 

BUofFrankfortr SS.S 

DENMARK. 

Ell of Copenhageo, 24.S 
Kiel, 22. 

Altona^ 1 
Lubec, J 

SWEDEN. 

Ell of Abo, ^ ^ 

ChristitnopleJ 

NORWAY, 

Ell of Ber^n 

Christignsi ^ 24.3 
DrontheifD 

POLAND, 

Cracow, J 
Thorn, 23. 

Dantzic, 24. 

• POMERANIA. 

EUofErobden, 1 >,. « 
Paderbora, J ^^'^ 
MuDster, 21.6 

SYRIA. 

JPieo of Aleppo. 24. 

Damascus, 27. 
dcanderoon, 24. 



- ^^ 

SCO 



32.4 



.4 



WAX* 

beim, J 



Ell of Warsaw, j g. g 



HANOVER. 
Foreicn. Inches. 

BUofZell, 21,6 

RUSSIA. 

Archangel, 1 

Narva, 

Petertfcurgj Ji. 25.6 
"g 2 Moscow, I 
< VMitaw, J 

GREECE. 

Pico of Athens, ^ 
Lacedemon^ > 

I«£SS£A ASIA, 

PicoofE^esus, 2 
Smjraa, > 

ROMANIA. 

Pico of Adrianople, 
Galiopoli, 

PALESTINE. 

PieoofJerusalemi 7 
Acre, i 

ARABIA* 

Picoof Bassora, 

Medina, 

Mecca, 

Suez, 
GavidoofMocko, 
Goa, 

AFRICA, EGYPT. 

'Alexandria, 
Sajdc, 



} 



18. 

24. 

9.7. 
18. 

24. 

24. 
ST. 

27. 
24. 



Tunis &1{Jjf;' 
J^TripoH,jilJ-^ 

- Oran, 
Algiers, 



27. 
24. 
18. 
27. 
27. 
24. 
18. 
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ALUGATION.* 

Alligation is « rule^ by which two or more simples^ 
of different ^^Uties, may be mixed together, so that 
die composition may be of .a mean or middle quality. 

When the ^antities smd prices of several diiiigr 
are given, to find -the mean price of the mixture com- 
posed of those tiiiB^ it is. called 

ALLI6ATU»i MEDIAL. 

In Medial Alligation, the sum or total of all the 
quantities is in proportion to 9Lny part of them, as 
their total price, is to the price of any part of them; 
which is a mean medial, or middle price. 

RUXrE, 

Multiply any given part of the composition by the 
value of the whole, divide by the sum of said quan- 
tities, aQd the quotient will be the mean price, or 
value. 

i£XAMPLES. 

1. A grocer had brown sugars, at 9, 10, 11, and 
12 dollars per CwU; now suppose he would mix them 
together, at what price could he sell them, §o as nei- 
ther to lose nor gain? 
C.l at 9Z>. 
1 at 10 
latii 
1 at 12 

a D.cts. 

4 : 42 : : 1 : 10.50 Ans, 

C. a D. D.cls. 
More properly 4:1 : : 42 : 10.50 Ans. 



♦ Derived from the Latin fad, to, and ligo, to bind) 
to tie, oc bind together; it being necessary, in sundry in- 
stances, to tie or link the given quantities together, in 
order to perform the calculations. 
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it. ▲ m^aflt mixed sa gallotis of^ ffe whiskey, 
i^SOcto* per gallon, with 40 gallons, zt S^cts. and 
60 galloDB at S^icfs, per galloni what should a gal- 
lon of the mixture be worth? Ans. 31^yC/*. , 

3. A vintner mixed 40 gallons of sack, worth jjSl 
per gallon, 24 gallons of canary, at BTicts. per gal- 
lon, sO'gallona of siierry, at 6f(^ts. per gallon, and 
lO gallotts of white wine, at 60cts; per gallon; what 
is-a gallon of the mixture worth? Ans. &3f ce^. 

4* An oil and colour-man bought !50Cwt. of white 
lead, at glO ftxCwt. 27Cmt.^ at S5ll, l^Ctot.^ at g9 
and \7Cwt\^ at gl3 per CwL; now, suppose he 
grinds the good and bad together, »id sdls it at 10 
per cent advance, what is the selling price? 

Ans, gll.rif + 

AiLIGATION ALTERNATE.^ 

Alligation Alternate, is a method, when the rates 
of several commodities are given, to find such quan^ 
titles of them a^, being mixed together, shall bear a 
price propounded. 

RULE. 

1. The prices, or rates, must ^fl be of the same 
denomination, (if not so given, must be reduced to 
the same nam6.) 

2. Set down the prices, one above the other, and: 
the mixed, or mesm rate, on the left hand of these, 

3. Join, or link together, the several rates, so that 
every one less than the mean, be linked widi some one 
greater, or with as many as you please greater, and 
each of the greater with one less, or as many less as 
you please. 

4. Take the difference between the mean rate and 
each price, and set them, alternately. If only one 

^* So called on account of the differences between the 
"mean rate and of each other rate being alternately placed 
for sahe of preservingequaltty. 
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366. AiAAGAXlOV. 

differeoce slaad against any raiCi it wiU be the ^uatt- 
ti^ belonging to that rate; but if there are several 
dien their sum will he the quantity, which sum will 
be the answer ibr that rate against which it stands. : 

BXAMPLES^ 

i« A grocer would mix sugars, at 29, 8ll, and 
2l3 per Owt,, so that the mixture should stand him 
Sl2 per CwU; what quantity of each sort must be 
take> 

J 9~^lC. at 91 9x1*= 9 

imU iC. at 11 iFor llxl=*ll 

|l3-'-"3 + l«:4C. atisj 13X4=52 

6)r2(l2proof 

2* A merchant would mix wines, at Si. 20, 1.50, 

2, and 2.50, per gallon, so that the mixture should 

stand him in 8.75 the gallon; what quantity of each 

sort must he take? 

120--^ 75 or 15 or 3 
150-^ 25 5 1 

200J 25 5 1 

250— J 55 11 2j^ 



175 



175 



120-> 25 or 5 or 1 
150-p 75 15 3 
200J \55 11 2| 
250-^ 25 5 1 



Note. Any number of answers may be hadi by 
dividing, or multiplying, the first set of differences 
by any common divisor or multiplier; which is evi- 
dent from the annexed examples. 

NoT£ 2* By connecting the less rate with the 
greater, and placing the difference between them and 
3ic mean rate alternately, the quaniities, or differen- 
ces, resulting, are such, that there is precisely as 
much gained by one quantity, as is lost by the ot)ier; 
therefore, the gain and loss, upon the whole, are 
equal, and exactly die proposed rat^. In like 0^; 
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AXiLICATION. . 2«f 

'3. A tnlUer mirchaised wheat for Bl, 1.25, 1.50, 
«iid t2 per bushel; but is mti^d to mix such pro- 
portions of them together as will bear a price of 
tl.STi cents per bushel; how much of each sort 
must be taken to make the required mixture? 

Ans. 5 bus. at Stl, 1 bus. at 1.25, 1 bus. at 
f .50, and 3 bus. at 2-00- 
4* A goldsmith desired to mix gold of 19 carats 
fine, wMi some of 16, 18, 23, and 24 carats fine, ^ 
that the compound may be jU carats fine; what quan- 
tity of eacKmust he take? 

Ans. 3 of 16, 2 of 18, 2 of 19, 5 of 23, and 5 
of 24* But this admits x>f noany other 
differences. 

ALLIGATION PARTIAL ♦ 

Alligation Partial is a method, when the price of 
each simple is given, also the quantity of one of them, 
and the mean rate, to find the several quantities of 
the rest, in proportion to that given. 

RULE. 

1 . Take the difference between each price and the 
mean rate. 

ner, let the number of simples be what they may, 
and with how many soever each one is linked^ since 
it is always a less with a greater than the mean price, 
there will be an equal balance of loss and gain be- 
tween every two, and consequently an equal balance 
in the whole; which might be easily demonstrated, 
if necessary. If the reader should fancy to see a com- 
plete demonstration of this rule, let him turn to psiffe 
.231, prob. 79, Emerson's Algebra, and there he will 
find one. 

* Alligation Partial, is go called, because it foils short 
of being general; the rule only applying in particuhir 
citeS|(^ in limited or restricted cases. 
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2. Then Bay, aa the «iiflfercncc«rf|liat«|i^fe> whose 
quantity is^ven, j istoth^ kaown quantity, • • v«> 
U any other diflDeisence, : 4o the quantity of lis oppe- 

1, How much sugar, at 9, 10, U,,^and ig.cgnts 
per /a. must l)c mixed with ^6/6., at^^a cento, per i!|. 
to be worth 12 J cents per ^J . \ , 



«8 




Pro©/: of tlic above a&ibllows, via.: 
9=«421 $/»* at 



: 46{ ! Or an eqoaTquantity 
: 46ir of each. 



^12=*56^4/*t 



5«)X20= 



1968.75 
BlOOO. 



9f^.l 

10c/*. r with 50 

llcf*. Tat 20 to 

12Ct9.} make a 

mixture worth 

lUictSs per /^. 



46^^ 4+50f=»2a7,5);^968. 75(12.5 Proof. 
2375 



5937 
4750 

11^75 
11875 



a 
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ALtlGATiON. 269 

2. Hour much malaga, at gl. 124 per gallon, sher- 
ry, at sri, white wine, at 62 J, must be mixed with 
30 gallons of canary, at 7S cents per gallon, so that 
the mixture may stand in 681 cents per gallon? 

Ans. 30 gal. at 112§, 30 at 874, and 330, at 
624 cents per gallon. 

3. How much alloy, and how much gold, of 21, 
and 23 carats fine, must be put to 30 ounces, of 20 
carats fine, to bring it to 18 carats fine? 

Ans. 



AUalGATION TOTAL.* 



Alligation total ra a method, when the particular 
rates of all the ingredients proposed to be mixed, the 
sum of all their quantities, with the mean rate of that 
sum being given, to find the particular quantities of 
the mixture. ' 

Set down aU the particular rates, with the mean 
rate, as before; find the differences, add all the dif- 
ferences into a sum; then say, as the sum of all the 
differences : b to the sum of all the quantities giv- 
en, ; : so is each particular difference, : to its parti- 
cular quantity required., 

• 

SXAMPLES, 

1. A grocer has three kinds of rum; one at 50, one 
at 60, and one at 70 cents per gallon, and has a mind 
to put up a cask of 30 gallons of the thre^ mixed, so 

* Alligation Total, so callfedy on account of so much 
being given in the probfems belonging to this case. In 
fact, the total, or whole matters are given, .to find the 
particular quantities of the mixture, or of which it ia 
composed. gtizedbyGoogk 
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that it may be worth just 56i cents per galloA; lunr 
much of each sort must he take? ^ 

150-^ ISI+Sf^iri") 17i+6t+« : SO :: 17* : 17i 

56*60-' I 6J i= 30:80:5 6i i 6* 

iZO-J 6* J 30:30:: 6*: 6i 



Proof. irix.50«8,r5 
6ix.60s=:3.r5 
6ix.rQ«4.375 




Stated ciuantity, 30)l6.8r5(56.25c/*. stated price. 

2. A druggist has simples, at 18> 15, 12> 9, 8> 
and 5 cents per Ih.; how much of each sort must he 
take, to make up 318/6. worth llc^^. per lb. 

r82|| at iQcts.per lA^ 

AnsJ^^^* 12 

a 

5 

3. Hiero, king of Syracuse, gave orders for a 
crown to be made^. entirely of pure gold; but suspect* 
iog the workmen had debased it, by mixing with it 
silver or copper, he recommended the discovery of 
the fraud to the famous ArchifnedeSy and desired to 
know the exact quantity of alloy in the crown. 

Archimedes, in order to detect the imposition^ 
procured two other masses, the one of pure goldt aud 
the other of silver or copper, and each of the same 
weight with the former; and by putting each sepa- 
rately into a vessel full of water; the quantin^ of wa- 
ter expelled by them, determined their specisc bulks* 
From which, and their given weights, it ia easier to 
determine the quantities of gold and alloy itt the 
crown by this case of Alligation, than by an alge- 
braic process. 

Suppose the weight of each mass to have bcea 5/fr.» 
the weight of the water expelled by the alloy, 23 
ounces, by the gold, 13 ounces, and by the crown^ 
16 ounces; that is, that their specific bulks were as 
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SINQO^ FOSITIOII. S71 

23, 13, and 16; thep whal were the quuHities of gold 
and alloy in the crown* 

J13v7 of gold, 1 And the sum of these is 7+3= 
33 '3 of alloy. J ID, which should have been but 5. 
Wherefore by riie rule, 

.n « ir I 3i». ofgold. \.^ 

^^•^ •= U I l3/A.of?lloyJ^^- 

4. A cask of 58 gallons is filled with liquor of Tj 

a, and 10 cents the gallon, and then it stands in 9icts. 

the gallon; I would know how many gallons of each 

sort was taken. Ans» 40-^^^ gal. at tocts. 87V 8^* 

at 8cta* and S-jV *^ ^^^** 



SINGLE POSITION, 

on THE RUI^ OF FALSE, 

Is so called, because by supposed numbers, taken 
at adventure, and worked with according to the na- 
ture of the question, the true number sought is dis- 
covered. 

Take any number, and perform the same opera- 
tions with it, as are described to be performed in the 
question, by the following 

As the sum total of the errors, 
Is to the given sum. 
So is the supposed number, 
To the true one required. 

* If we put ssxsum total of errors, Sagiven sum, 7ts t 
supposed number, and Naotme number; then by the na- 
ture of the rule, * : S :: » : -?=N Ans. 

Sr 

And by the resolution of equations, s= ~ . S=* — 
S s . 
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272 SINGLE FOsmOJf. 

EXAMPLES, 

1. A teacher said that the i, ^, i/|, and J of hia 
scholars amounted to 87; ho\r many students had hej 
Suppose he had 1 scholar, then,, per question, 
4+*+4+T+i of 1=11, ther«^forc, 
|# : 1 :: 87 : 60 Ans. 

From this operation it appears, that the result of 
the position, bears the same proportion to the posi- 
tion, that the given number does to the number re* 
quirqd, which is a principle to be observed through- 
out the test of this case. 

2* Four merchants^ A, B, C, and D, have gained 
81000, which they divide in manner following, viz. 
That half the shaire of A, is severally equal to | the 
share of B, f the share of C, wanting j8l 1, and f the 
share of D, plus Sll; required the share of each. 

■"A's 350|?-. 



fi 



Ans ^^'^ ^OOyyy. 

LD's I93i|f. 



SlOOO proof. 

3* A company of students drank at a reckoning 
a certain sum, and said that ^, i^ ^, ^^d ^ of the 
money made exactly 8k T-y-; required, their reckoning* 

Ans. g20. 

4- A man dying, left SlOOOO to-be divided 
amongst his three sons, (whose ages were 19, 16, 
and 10 years respectively) in such a manner that 
their several portions, when they became of age, 
might be equal, reckoning simple interest at 6 per 
cent, during their minorities; required, the share of 
each. '. 

r 83942. 849 + 

Ans.< 3396.9164- 

t 2660.235 + 
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DOUBLB POSITION. 

Double Position is a rule wKich requires, first, 
that a number be chosen: at random, and worked 
with as if the true one, and ihe ^rror noj^ed^ wbkh 
is called the first error, (and is iewtid by comparing 
die result of the position with the given number.) 

2* A second number must also be chosen, and 
Vorked with as before, and the error also noted. ^ 

S. Place down the positions, one above the other,, 
^e error of, die secondfC^^posile lliQ:^r»t'>{>9iMon,. 
and that of the first, opposite to the second*. 

4* If the errors are like, that is, both gip^ter, or 
both less, C4 

1. Multiply each position by t!ie ertor inrhich 
stands opposite tait, and the diSerenoe of the pro- 
ducts, divided by the difference of the errors, i^ill 
give the number recjuired.' 

2/ If the errors be unlike, that is, one greater and 
the other less, the sum of die products must be di<- 
vided by the su^ o£ the «rr<Mrs^ and the answer IS; 
had, as before. 

EXAMFXJS. 

Let SlOO be so divided amongst A, B, and C, 
that C may have $5 more than B, and B $5 more 
than A. ^Z \ ,i.^ /A 

First, suppose A's share «3 1 - l, 

; B^s. 6 

C's 11 

>. , l«aadiOO— 18«82=fir»t 
Again, suppose A's share ss 2 error, too smalL 

B's •. 7 ;.-••. ^ 

C'S 12 . A 

\ ► — . ' / ■:. -w 

^ .. . 2iandlO(>'-^la<rf9»*' 

« OOA^tDrCf^JtOO^OMllL 
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374 flOUBI* POSmON. 

Hence, by the first condition of the rule^ 
l%t position 1 79 2d error. lT>e»e are like errors; 
fd position 2 82 1st error, j whether both be todr 

small or too great. < 

Therefore, £Ji52zzi2Ll?«j528*« A's share. 

33j=B's 
38|=es 

^ 8100. Proof. * , 

Bat $i:^q)08e ihe second position had been 30* 
Then 30 ' 

SS ' - : • . ^ ■ '■ 

40 ,.-,,-. 

105^ and 105— 100= 5 =5 2d crror^ too great, 
'^hen by ^tkt seccsid condidon of the rule, 

1 $1 These errors are unlike, because one is top 
30 82 J great and the other too small. 

Therefore, £2.^112+12^ «i5a8§mA's.l 

' 82 + 5 33i=B^s;iasbefQrc 

. , 28jx=C's.J 

^ ■ i : jQQ^ Proof. 

Remark. T^e first corrollary, deduced from the 
demonstration below, is the rule jiist now made use 
of. Corrollary second, will shew a different method 
of doing the same thing. 

DBBidNsrHATioir. 

If the numbers A and B, be produced from a and 
*, by any similar operation, to find the number from 
which N is produced, by a like operation; Mipposin|^ 
Ae numbers A, B, N, to be as the diferencca of a, ^ 
IM^lhe unknown nomberj 
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DouBtE poi&rrr<»f . 27s 

SXAMM.B8. 

1. If A, B, and C, own amongst them a ihip, worth 
]Sl2000; what is ^he proper share of each, when B 
owns a part of Jber worth 8100O more than chat of 
Aj and C SB20OO worth more than B? 

rA's share 826664« 

Ans. <B's 3666}. 

lC»s 5666|. 

Let z^iht number sought, and put the differences 
a b z 

A BN N— A= r, N_B=:*. Then by the ques- 
tion, r : s :t z-^^a ; 2 . t and rs^— r^as^^-— ^a, by 
multiplying means and extremes. And by tmnspo- 

sition, rz^-^zzszrb^^a^ and 2=*— IZf?; if^be ne- 
' a — 9 

gative (or B greater than N), then 2=s'!fif? the 

number sought. 

Corrollary 1. If both A and B be less than N, or 
both greater, then gap ^ ^? . But if only one, as B, 



be greater than N, then s is negative,and 2='— 1£- 

That is, if each supposed number be multiplied 
by the error of the other, and the difference of 
the products be divided by the difference of the er- 
rors, when the errors are like; or the sum of the pro- 
ducts divided by the sum of the errors, when the 
errors fkre unlike; the quotient gives the number 
sought. 

CdrroUary 2. Hence also is derived another me-^ 
thod. 

Multiply the diff<?renCc of the supposed numbers, 
by the least error, and divide the product by the dif- 
ference of the errors, if like; or bv^thc ii^m, M" uo- 
liic; the quotient is the correction of the ownbcr 
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2. The sum of two immbcsris 30^ and if you com- 
pare the sum of i, ^ of |- of the greater, with 4, i of 
f of the lesser, you will find a perfect equs£ty; rie- 
quired the numbers. Ans. 18 and 12* ' 

3. The sum of two numbers xs.50; now, if you 
divide the ^eater part by 7, and multiply the lesser 
by 3, the sum of the q|iotient and product will be 
€qual to that given; required the parts. 

Ans. 35 and 1S» 

4* A young, gentleman having asked his father 
liow old he was, received the following reply: seven, 
years ago, my age was in a three-fold ratio to j^urs; 
but, if we should both happen to live seven years 
hence, my age shall be just double to yours. I de- 
sire to know their several ages. 

Ans, 49 and 21 y^ars. 

5. A gentleman and a lady discoursing of their 
ages, observed, that 20 years ago, her age was to his 
in the ratio pf 6 to 7, and that if they should happen 
to live together 20 years longer, her aj^ shotdd then 
be to his in the ratio of 14 to 15* I desire to know 
their respective ages. 

Ans. 50 and ss j^ars respectively. 
^ 6. A drover being asked how many cattle he had, 
answeredj that ^ of thcn^ plus 10, was just equal to 
^ of them, minus 10. Hequired, the number. 

belopging to the least error, which correction is to be 
added or subtracted, according as that number was 
too litde or too great. 

For, let s be the least ^ror^ being the error of i, 
and f the correction; then if A, B be less than N, 



B is greater than N, then b^^^n: ^xi&c^h^^t 
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In^rdcr tashew how questions in Double Position 
toiy be rested, where the ratios of the quantities 
are given, let question 4th be taken as an example. . 
.First. Suppose 3 for the father's age, 7 ycara ago^ 
Then will 1 be the son's; 
For 3 : 1 in the given ratio at that time, 
* By condition 2d, 3 + f4 : 1 + 14 : : 2 : f^ but 
-should be only i; 

Therefore, 30—^1 7=13 = first error* 
Again- Suppose 6 for Ae father's age, 7 years ag6, 
then win Scathe son's; 

For 6 : 2 in the given ratio at that time. 
By condition 2d, 6 + 14 : 3+14 :i ^ : ||; bet 
dhoidd be only 1} 

Therefore, 32— *20ss:12=second errcw, 

.1 . -I ■- *i It • I • I ii f Ta, 

tastly, 13—12 : 1 :: 13x6 — 12X3^ 42'^&^ 
ther's age at first, and Y = 14=s son's age at first; 
For 42 : 14 : t 3 : 1. and 42+14 : 14+14 : : 2 : 1;' 
but 42 + 7=s49«fa«ier's at the time they conversed, 
and 14 + 1^=21 =son^s age. 

l^XAfiffPtR 2d, 6F soctr^ON. 

Question 5th. 

First. Suppose 3 and 3,5 for their ages ^ years ago; 
for S ; 3.5 J : 6 : 7, the given ratio at that time. 

By condition 2d, 3 + 40 : 3.5+40 :: 14 : ®;^*; 
but should be just %V = 15; 

Therefore, 645 — 609=s 36= first error. 

Again. Let us suppose 6 and 7 for their ages 20 

years ago; for 6 : 7 in the given ratio at that time, 

and 6+40 : y+40 :^- 14 : Vt? but should be 

W « 15r therefore. 690—658 =s 32 the second error. 

... 1 ';,i,i-, ■," "1. ,y-,:.^ ' \ ■ 

Lastly. 36-^32 : 1 :: 36x6-^32^X-a : 30*= 
age of youngest at first, and 35^ age pf second; for, 
6 : 7 ;i 30 : 35, and 30+20sfc50i£iage of yoimgr 
^r at the time they conversed, and S5 that of the 

^Ider; for, 30 4 40 : 3^+40 : : 14 : 15 at 20 ye^s 
-Afterwards. r^ t ' 
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278 DOUBLE POSITION. 

Any questioa we choose, may be resolved by^the 
fonowiog rule, deduced from tbKft principles of Dou- 
ble Position, viz. 

First, proceed as in Double Position, only let your 
supposed numbers be as near the truth as possible; 
and then by analogy, say, 

As the difference of the errors, if alike, or 

their sum, if unlike, 
Is to the difference of the positrons; 
So is the least error. 

To the difference between its position and the 
first approximate value of the numlber 
sought. 
Repeat the operation with the approximate value, 
and the position which gave the least error for a far- 
ther approximation; and so on, to any degree of ac- 
cura<!y we may desire. 

Let us take for example a problem, involving an 
adfected quadratic equation, viz. 

7. Suppose it was required to find two such num- 
bers, that whether they be added, or multiplied, their 
sum and product shall each be equal to 5. 

First. Suppose 1.36 the lesser, and of course the 
greatcrs=3,64i 

Then 1.36 + 3.64=5 

1.36 X 3.64=4.9504, but should have been 
exactly 5; therefore, 5 — 4.9504= .0496= first error. 

Secondly. Let us suppose 1.38 to be the lesser 
number, and of course 3, 62= greater; 

Then 1.38 + 3.62=5 

1.38 X 3.62=4.9956, but should be exactly 
5; therefore, 5— 4.9956 =.0044= second error. 

Now per rule, 

.0496— O044 : 1.38-<.36 :: 1.38 : ^0061, 
and 1.38+.0061 = 1.3861, the first approximate va- 
lue for the smaller number, which is very near the 
truth; for 1.3861 + 3.6139=5 \' 

and 1.3861 X3.6139=5.009226r9, not quite 
.yj^of a unit too much. ' * n' } 
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By repeating the operation witfi this approximate 
value, we still come nearer. The true numbers are 

2.5 + v^ll25, and 2.5 — v^l.25; 

because 2.5 + \^r52+2.5—V'iT25«5, and 

^J— , /+2.5^1.25\ 

^.5 + ^^1.25 X 2.5— VI. 25=6.25 ^_^^^—^/ 

—1.25 = 5. 
. Note 1 . These values are easily found by algebra. 

8. A gentleman courted a young lady, and as their 
birth-days happened together, they agreed to make 
that their wedding-day. On the day of marriage, it 
happened that the gentleman's age was just double to 
that of the lady's; that is, as 2 to i. After they had 
lived toc;ether 30 years,, the gentleman observed, that 
his lady s age drew Clearer to his, and that his was 
only to that of hers, as 2 to 1 4; 30 years after this, 
the same gentlensan found his and his lady's ages to 
be as near as 2 to i^; at which time they both died* 
I demand their several ages at the day of their mar- 
riage, and of their death; also the reason why the 
lady's age, which was continually gaining upon her 
husband's, should, notwithstanding, be never able to 
overtake it. Ans. 40 and 20 years were their 

respective ages at marriage, and 
100, and 80 at their deaths 
Suppose their ages at marriage to be 30 and 60; then^ 

{eSiaS^IS}''''**^ : V :: 90 : 64f, 64.^-60 

a.4^ss V ssfirst error 4- 

Again; Suppose 30 and 35 for their ages; then, 

65 = 6^= V 1 second error + 

Therefore, per rule,^ V— V : 35—30 t : 30 : tOf 
and 30 — 10=20, age of the lady at marriage. 
40, that of the husband. 
And 20+30+30=80, her age at death. 
40+30+30=100, WIfage at d^ath- 
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The reason why the bidy's gge drew nearer to (ie 
gentleman's, b. that unequal numbers continusJIy 
augmented by we addition of one common number, 
or quantity, constantly approach the ratio of equality, 
as appears plainly by the following example, viz^ 

Let the numbers 2 and 1 be taken; 2 : 1 is in the 
ratio of 2, or the ratio of 2 ; 1 is 2f for f ss2« Nov^ 
if 1 be ttidcd to each, they will have a less ratio, via* 

1 i, for 3 : 2»|» li» if 1 be added again, then 4 : S 
is aull a Aess ratio for 4 : dcB'fsaBl^, and so on. 
These numbers bemg infinitely augmented, by con* 
stantly adding to each an unit, the numbers thus aug- 
mented will become infinitely near the ratio of 
equality. Therefore, the reason why the lady's age 
approached that of her husband^^ will appear by 
comparing the ratio of their ages at marriaee, and at 
death. First, 40 : 20 :: 2 : t; that is, ff:^fa=2 
sss ratio of their ages at marriage; and XOO : 80 : : 

2 : 14; btU^»li»i,»^it a less ratio than the 

* 80 l| 8 

former; therefore the reason is evident. QED. 

NoT£. I have been more attentive to the rule of 
Double Position than most others; because I deem 
it amongst the highest rules, of arithmetic* 



PERMUTATIONS & COMBINATIONS- 

The Permutatipn of quantities is^ the shewing how 
many different ways any given number of tilings may 
be chanced, or assume different positions. 

The Combination of quantities is, the shewing boir 
often a less number of things can be taken out of a 
greater, and combined together, without c(Misidering 
their places, or the order th^ stand in* 
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^PROBLEM 1. 

To find the number of permutaticms, or change^ 
that can be made of any given number of tlungs, ali 
different from each other, 

r BUUE. 

Multiply all the terms of the natural series of 
numbers, from l up to the given number, continu- 
aJty togedier^ and the last product will be ^e answer 
required. 

aXAMPLESk 

1 How many changes of position can a companjr 
of 6 persons assume? 

lX2x3x4x5x6±e 
2. How many different numbers can be made o£ 
Ae number 123456789? 

1 X 2 X 3 X 4 X 5 X 6 X 7 X 8 X 9=i 

PROBLEM 2. 

Any number of different things being given^ to find 
How many changes can be made out of them, by tak-^- 
ing any given number of quantities at a time, 

RUZ*£. 

Take a series of numbers, beginning at the num- 
ber of things given, and decreasing by l^ to the num*^ 
ber of quantities to be taken at a time; the product: 
of all the terms will be the answer required* 

EXAMPLKk 

How many changes may be rung'with 4 bills oui:!: 
of 8? a X 7 X 6 X 5 = 1680* Ans^ 

PROBLEM 3. 

Any number of things being given, whereof there; 
axe several things of one sort^ several of another, Sccr^^ 
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to find how many changes may be made oat of them 
all, 

RX7LX. 

1. Take the series 1x2X3x4, &c., up to the 
number of things given, and find the product of all 
the terois* 

2. Take the series 1 x 2 X3 x4, &c., up to the 
number of th« given things of the first sort, and the 
stries 1x2x3x4, &c., up to the number of the 
given things of the second sort, &c. 

3. Divide the product of aU'the terms of the firsr 
series, by the joint product of all the terms of the 
remaining ones, and the quotient will be the answec 
required. 

B^XAMPLBSi 

1 . How many variations may be made of the let- 
ters in the word Mississippi? 

1X2X3X4X5X6X7X8X9X10X11= 
39916800. 
1 9 number of m's = 1 
1 X 2 X 3 X 4s»pumber of i's =24 . 
^ 1X2X3 x4iKnumber of s's = 24. 
1 X2=number of/>'s = 2 
1 X 24 X 24 X 2= 1 152^39916800(34650. Ans. 

2. How many different numbers can be made of 
the following .figures, 1223334444^ 

Ans. 12600^ 

PROBLEM 4. 

To find the number of combinations of any given 
number of things, all different from one another, 
taking any given number at a time, 

' RULE. 

. 1. Take the series, 1, 2, 3, 4, &c., up to the num- 
ber to be taken at a time, and find the product of all 
the terms. rl^r^nio 
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2. Take a series of as inany terms, decreasing^ by 
1, from the given number, out of which the election is 
to be made, and find the product of atl the terms. 

3. Divide the last product by the former, and tibe 
quotient will be the number sought. 

EXAMPLES; . . . J 

1. How many combinations may be made of six 
letters out of 12? 

1x2x3x4x5x6= (the number of terms taken at 

a time)720. 
12x11 X 10x9x8x7== (a like number of terms, 

from 12 down)665280, and 6652S0-&-720« 

924* Ans. 

2. How many sections of 4, could be m^de out of 
a company of 14 men? Ans. 1820. v 

PROBUEM 5. 

To find the number of combinations of any given 
number of things, by taking any given number at a 
time; of which there are several things pf one sort, 
and several things of another, &c. 

. RULE* 

Find the number of different forms, which the 
things, to be taken at a time, will admit of, in the 
following manner: - 

1 . Place the things so, that the greatest indices 
may be first, and the rest in order. 

2. tiegin with the first letter, and join it to the se- 
cond, third, fourth, &c. to the last. 

3. Join the second letter to the thkd, fourth, &Ci 
to the last; and so on,- till diey.are^U dooe, always 
rejecting such combinations as have occurred b^ore; 
and this will give the cpmbinations of all the twos. 

4# Join the first letter to every one of the twos; 
then join tlie second, third, &c,, as before; and it 
will give the ^combinations of ail the threes. 
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5. Proi^d m die same nuumer to get the cimibi- 
MtioQft of all the fours, fiv^s, Sec, aod you wiU at 
last get all the several f<a:ms of combination, and the 
aafl^ber io each form^ . 

6* Having foimd the number of combinatioQS in 
each form, add them all together, and the sum wilL 
be At number required. 

Let the things proposed ht zzzyyx; it is re-^ 
qiuired to find the number of combinations of every 
2% of every 3, and of every 4, of these quantities. 

Combinatioiis. Forms. Combinations in eaeli. 

xa^xy^xy,xx xy^xWyyo! S 
xy.xyyXOf 



yufy^ 


5= 


s:sum(rf'theSs«- 


y X 








x^^ 






1 


xxx,zxy,xxy,zzx x^y,z^Xyy^ 


»j 


y^x 


4 


xxyyxzyyxxoc xyx 






1 


f^yyyxyx 






— 


yyx 






6=:8um 


xxxy^zxxy^xxxx x^y^x^x 


^ 




oftheSs. 


«%y3f,»«yar »« y« 


1 






«yyar x^yx^y^xx 


S 







5s=sumofthe48.^ 
Ana. 5 combinations of every 2; 6, of every 3; 
and 5^.of every 4\<pantities. 



PROBUBM €. 



To find the changes of any given number of things^ 
taken a gireil immber at a time; of which there are 
several given things 0f one sbrt^and several o^ 



ittrtiB. 



1. Find all the different forms of combination of 
an the given things^ taken as caany at a time, as in thr 
^uestioiv by problem 5. o....vGoogIt 



BEIUMJTATIONS ANO COMBINATIONS. 2BS 

2* Find the number of changes in any form, (by 
problem 3.) and multiply it by ti^e number of combt* ' 
nations in that form* 

^ Do the same for every distinct form, and the 
sum of all the products will give the whole number 
of changes required. 

How many changes can be made of tvery 4 letters 
out of these 6; aaabbc^ Changes. 



1} 



••"."""•> {IJIJ^'"*:! 



^^ 6 



1X2X9X4=24 .^ 
1X2 Y 



Therefore, 2x4=8 
1X6 « 6 
2X12»24 

38 number of cboages requiitd* 

PROBLEM 7. 

To find the compositions of any number, in an 
equal number of seta the things being all different^ 

Multiply 9 continually, as often as the number of 
companies* 

BXA.MFLB. 

Suppose there are 5 companies, of 12 men each; 
it is required to find how many ways 9 men may be 
chosen, one out of each company. 

9x9x9x9x9=59049. Ans. 

NoT£. Many more curious problems might be 
nused on the rules of Permutations and Combina- 
tiooB just discussed; but the subject being more 
curious than useftil, let what has been said suffice. 
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ARITHMETICAL PROGRESSION, 

When several quantides increase or decrease by 
fht same common difference, they form an Arithme- 
tical series^ Such, for example, are these; 

Or, 8, 6, 4, 2, &c^ 
Or, o, a^d fl+sd, &c. 
Or, 2, 2—^ z — 2d, &c. 
Id in Arithmetical series, let 

. a denote the first term. 
. d the common difference, 
n the number of terms. 
z the last term. 
And s the sum of all the terms. 

Then the series will stand thus:. 

c, a+d, a+2di a+sd, a+^d . . .%. 

Here it is manifest, 4)y^mply inspecting the series^ 
that its nth term wilt be a4-{n— ^i)^, and, therefore, 
that2saa+(«— ly. 

Again, to find the sum of all the terms, let the 
aeries be written twice, in an inversjp order, so that 
the first term may be over the last, and the second 
over the last but one, Eicc^ thus: 

2, z — rf, z — 2d^ z — 3d ... a 
Or, 1,1+2,1+4, 1+6 ...7 

r, r— 2, 7—4, r— 6 . . . i 

Then it is plain, that the sum of every two terms 
in the same perpendicular rank, is ecj^ual to the sum 
of the two extreme terms of the series; therefore, 
the sum of the sums of all these pairs of terms, is 
^ual to the sum of the extreme, taken as often as 
diere are terms* But if we take the sums of allthesfr 
pairs of terms, and add them together, the result wiB 
evidently be twice the sum of all the terms of Ae 
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aeriea; therefore, twice the sum of all the terms of 
the series, is equal to the^um of the extremes takefi 
as often as there are t«rms. 

That is, 2*=<<i+2)J therefore, ^^^C^-fg) i 
• <& 

• Or, 2 X 16=:4(l + r); therefore, I6«l^i±l) ^ 
The two equations, 

Or, 7=1 +(4—1)2, 16=l^i±lV 

express the relations which the five quantities, ^, d^ n, 
2:, *, have to one another; or diat 1,2, 4, 7, 16, have 
to each other; (but here we use the numbers for the 
first term, common difierence, &c., they must vary- 
as the case may require,) and by means of them, 
when any three of the five quantities are given, the 
Temainmg two or either of them, may be found, as 
in the following examples. , 

WLAUthH I, 

The first term of an arithmetical series is 2, the 
common difference 3, and the number of terms 50$ 
required, the last term and sum. 

Here we have given fl==2, rf=3, nssSO^ to find z 
and s. Let these values of a, ^, and n^ be substitut- 
ed in the first equation, 2=0+ (n — l)fl^, and we get 

'5:2=2+49 X 3= 149. Again, let the values of n, a, 
and that just now fonnd for z^ be substituted in the 

second equation ^aa ,^ \ -^, and we get ^as — 
«37r5. 

-" * EXAMPLE 2. 



t 



The A-st term of an ariijimetidal series is 3, the 
common diference 2, and the sum 120; required, 
the number of terms. ** 
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Here we have tf=s3, <f=»2, and #sl20, to find n. 
Let these nambers be substituted in the two equa- 
tions, instead of the letters which denote diem, and 
we get z» 1+2^4 240x* Sn+m. 

By means of these equations, let z be exterminated; 
and the result is the quadratic equation n^ + 2nss iscu 
hence, n is found to be 4-10, or *— 12; but as it is 
manifestly only the positive root that can be admit* 
ted, we have n«sl0. 

From the preceding piinciples we gather, that of 
5 things, 10 combinations of 3 of the 5 may be made, 

for, ■ ^ asio. Hence arises four ways of find- 

1X2X3 
ing each of the five constituent parts of an arithme- 
tical series; and for which purpose, it is necessary to 
employ exactly twenty problems* But first, we will 
shew the theorems, or final equations^ in algd>raic 
form; which are, in fact the tules for computing the 
several cases, and may be readily written out in mrds. 

Note. On the two following pages, are to be 
found twenty formulas, including all the cases of 
Arithmetical Progression. Sets of formulas are to 
be found in other books; but, I confess, I never 
found them without many blunders. I trust that 
mine are correct and general^ 

From the preceding principles, and primitive equa- 
tions arising from titen^ and by the resolution or va*^ * 
riation of the said primitive equations, the following 
formulas arise; which shew the method of perform- 
ing all possible cases in Arithmetical Progression. 

Case. Given. Required. Solution or final equa- 
j ^ 2— a tions. 

w ^ n — 1 
1. «, 2, n, -{ ^ 
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Case. Given. Required. Solution or final equa 
3. a, 2, dy 



2— a , . tions. 



z+ax^ — a 4-^ 



d = 



n 



d, rf, *, 



2 ^« 



24-^+2 — a 

2««^2— rO 

2^ 
^ a4-2 

V' (2a— ^/>* +8*— ^— rf 
2d 



2 



a,flf, 



'S 



71— lXrf+« 



nxflf+«~lxjrf 
2 



In order to shew how to apply the above fo^mcilas, 
let us suppose the foUowing arithmetical scries giv- 
en, viz. 2, 5, 8, 11, consisting of 4 terms; 
Then, a«; 2= first term.. ' 

dsB 3 a common difference, 
nss 4s number of terms.. 
2sslis= last term. 

5^A26B=sum of series. ' ■ ^ ■ 

Now, let these values of a, (/, n, 2, and s be substitut- 
ed in the equations above, &c., and every thing may 
be found in round numbers. Take the first equation: 

Say> given 2, 11, 4; then lln£=3==:t/, and 
* 4—1 



2 + 11 ><4^^^^^^ ^^j ^ ^f ^11 ^ ^^^^ 
B6 
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Case. Given. Required.* Solution or fitial equa- 
. 2 X «--^n tion«# 



6* A> n, ^1 



Zj rf, Sj 



z. «, ^, 



n — 1 xn 

a =K ^ — z 
n 

, 2 X W2 — s 



n — 1 xn 



Zy fly dy 



\ 



2— n — 1 X ^ 



10. dy fly Sy 



nxz^^n — 1 xd 
2 

s dxn — 1 

n 2 



n 2 



The following are forms of arithmetical serieses, 
which often occur in mftthemaucal dissertations: 
1,3, 5,9, &c.* 
12, 9, 6, 3* Or-3 — 6— 9,— 12. 
1, U, 2, 2i, 3, 34, &G, 
1, 5, 9, 13, ir, 21,&c. 
3,6,9,12,15,10. ^; 

18, 15, 12, 9, 6, 3, &c. 

* This particular series, has a pecdliar property, m* 
that the sum of anj number of terms (a?) is equal to the 
square {x^) of that wmber. See foot of aext page* 
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Here follows the problems in order, according to 
the preceding fonnum. 

PROBLEM 1. 

TheJiTSt ternh ti^ h^ Urm, and th$ number cftermi, 
ki^ ^ven, to find the comman difference. 

The e^^emes are 3 and 39, and the number of 
terms 19; what is the common difference? 

By formula l, per table, r rs»2. Ans. 

X9— 1 

PROBLEM 2. 

Tie finA temit the la$t temif and the number of terms, 
being given, ti^find the 9um of all the terms. 

The extremes of an arithmetical series are 3 and 
39, and the number of terms 19; required, the sum 
of the series, 

By formula 2, ?±2£21I£=399. Ans. 
2 

PROBLEM 3. 

Oiven^ the extremes, and the commxm differencey to find 
the number of terms. 

The extremes are 3 and 39, and the common dif- 
ference 2; what is the number of terms? . 

By formula 3, ^^^111+1:^19. Ans^ 
2 

PROBLEM 4. 

, The extremes and common difference given^ to find the. 
sum of the series. 

If the extremes are 3 an^ 39, and the common 
difference 2; what i s the sum of the series? 

By formula 4, tt^l2S^^EE^s99. Ans. 

; 2X2 

For,0+l»sum of I term =1* or- l. 

l-f Snasum of 2 terms:^22 or 4. 

4+5es8am of 3 tcrmss=B3» or 9. 

9+rs=8u m of 4 term8«*4* or 1 6; 

16-t.9a»«iim of 5 ternia=5»- or 25, ^gtrle 
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PROBLEM 5, 

ITie txtremts and ^ sum of the series gitm, toJinS 
the eommon difference. 

Let the extremes be 3 aDd 39, and the siim of the 
series be 399; what is the comm on diflf crencc? 

By formula s. 39 + 3x39—3 ^^ j^ 
399 X 2—39—3 

£ftOBL£M 6. 

The extremes and suxn of the series given^ to find the 
number of terms. 

Let the extremes be 3 and 39, and the sam <^the 
series 399; what is the number of terms? 

* By formula 6. ?ii^=i9. Ans. 
3 + 39 

pjioai:iEM r. 

The first term^ the eommon differencey and^ the sum ef 
th e series giveuy 4ofind the number of terms. 
•*If the first term be 3, the common difference 2^ 
and the sum of the series 399; required, the number 
of terms. 

By formula 7* 

^ (2 X 3—2)^+8 X 2 X 399— 2 X 3—2 ^ ^^ ^^^^ 
2X2 

PROBL£M 8. 

The first term^ the common difference, an4 tbe sum of 
the series givenf to find the last term. 

If the first term be 3, the common difference. % and 
the sum of the series 399; what is the last termf 

By formula 8^ 

^ (2 X 3—2)^ + 8 X 2 X 399— 2 _ ^Q ^^S, 
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PROBLEM 9. 

'tke fits^ t0rmy the common difference, and the ntmber 
at terms given, to find the last term. 

I£ the first term be 3, the common difference 2, 
and the number of term s 19; w hat is the last term? 
By formula 9. 19— IX 2 + ^=39- Atis. 

PROBLEM 10. 

The first term^ common difference^ and number of terms 
given J to find the sum of the series. 

If the first term is 3, the common difference 2, and 
number of terms 19; wh at^is the sum o f the series? 

By formula 10. 19 x 3 + 19^1 X |= 399. Ans. 

PROBLEM 11. 

Given, the first term, the number^ terms, and the sum 
of the series, to fiind the common difference. 

If the first term be 3, the number of terms 19, and 
the sum of the series 399; what is the common dif- 
ference? ^ 

By formula 11. ^2<i9_9-3xl9^3 ^ 

^ 1-9—1X19 

PROBLEM 12. 

Given, the first term, number of terms, and the sum of' 
^e series, to fnd the last term. 

First term 3, number of terms 19, and sum 399- 

By formula 12- ?ii^_3=*39. Ans. ; 
19 

PROBLEM 13. 

Thecomnon difference, last term, and sum of the pro^ 
gression.giveni to find the first term. 

If the common difference be 2, the last term 39^ 
and the sum of the terms 399; required, the first^ 
term. By formula 13. 



>/: 



v2; 
Bh£: 



(2 X 39 + 2) ^--8 X 2 X 399 ± 2_^ . j^^^ 
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Pb(»L£M 14. 

Bh^en, the common difference, the last ternty ani sum 
of the series^ to find the number of terms. 

If the common difference be 2, the last term 39 
apd the sum of the terms 399; I demand the num- 
ber of terms. By form ula 14* 

2 X 39 + 2 =P^(2 X 39 + 2)^— 8 X 2 X 399 ^^ . 
2X2^ 
PROBLEM 15. 

€Hvenf the l/tstterm, the number qftemns, and the sum. 
of ih^setiesy to find the first term* 

If. the last term be 39f the number of terms. 19, 
and the sum of the series 399; what is the fir^t term? 

By formula 15. ?2L^— 39=3. Ans. 

PROBluEM 16. 

, Oiven^ thelAsttermy the numher of tiermsy and the sum 
oftheterms^ tofindifie common difference. 

It the last term be 39, the number pf terms 19-^ 
and the sum of the series 399; required^ the com- 
mon? difercnce.. 

By formula 10. ^Xl^X 39-399^^ ^Z 
19—1 X 19 
PROBLEM m 

The common difference^ number of terms^ and the Vast 
lerm given, to find the fir^ term. 

If the common difference be 2, the number <#terms 
19, and the last term 39; req uired^ the first term. 
By formula ir. 39 — 19r-lx2«3. Ans» 
PROBLEM 1«. 

The common differencey^Vie number of terms^ a$id last 
term giveuyto find ths sum of the series. 

If the common difference be 2, number of terms 19, 
and the last term 39; what is the sum of the series? 

By formula 18. 19 x 39—19 — 1 X |«=399. Ans. 
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PROBI4BM 19. 

jDU 0um of the $eH$s, the number 6f termSf and ihe 
eomtnon difference given^ to find the first telrm. 

If the sum of the series be 399, the number of 
terms 19, and the common diiference 21 what is the 
first term? 

By formula 19. ^ 
19 

PROBLEM sa. 

The sum of the terms, number of terms, tmd the common 
d\ffirence gwen^ tofind^the last term. 

If the sum of the series be 399, the number of 
terms 19, and the common, difference 2; what is the 
last term? 

By formula 20. — +^^ ^^~^.= 39/ Ans. 
19 2 

Sundry examples foUow, to exercise the foregoing 
rules. If any three of the five parts of an arithme- 
tical series be given, the remaining ones may be had 
by some one other of the rules heretofore exempli- 
fied.. 

1 . A goldsmith *^ad an elegant gold watch-chain,, 
which had j^ist 40 links in it; a young man looking 
at it, said he should like to purchase it, if the price 
was any where in reason. The goldsmith replied, 
that if he would givfe him 1= cent for the first link in 
the chain, and 4 for the second, increasing the price 
of each succeeding link 3 cents, he shoiild have it. 
How much was th^ price? Ans* S23.80* 

2* A smart young fellow said he could gather up 
100 apples ^placed one yard asunder) into a basket- 
placed beside the first apple, in 20 minutes; but if 
one yard behind it, he thought it would tough him. 
Another said he would bet a dozen of wine^ that ii 
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the basket be placed three yards behind the first ap- 
ple, that be could not gather them singly into it in 
an hour. What distance would he have to travel 
(starting at the basket) to take them upl 

Ans. 5 miles, 1 700 yards. 

3. If the first term of an arithmetical series be l, 
the last term 2y and number of terms lOO; required, 
the common difference and sum of the series. 

Ans. Sum 150, common difference y'^. 

4. The sum of the series is 1000, number of terms^ 
1000, and last term 100; required, the first term, 
and common difference^ 

Ans. -i-98, common difference ^*y, 

5. What IS the difference between the sum of the 
first 1000 natural numbers, taken in order from 
unity, and the sums of the first 100, first and second 
hundreds, second and third hundreds, &c, to the 
ninth and tenth hundreds- added together? 

Ans.- 450. 

6. Required, the sum of 1000 terms of the Bcriea^ 
of odd numbers, 1, 3, 5, 7, 9, &c. , 

Ans. 1000000. 

7. What would the first term of a decreasing 
series and its sum be, when the number of terms 
and common difference are lOQO aod 3, and last 
term 1? 

Ans. 2998 first term, and 1499500 sum. 

8. Given, the sum of the seriessSOOO* number 
of terms =s 4000, and common differences, to find 
the last term. Ans. 4001. 
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GEOMETRICAL PE0GEE8SI0N. 

When a number of quantities increase by the same 
multiplier, or decrease by the same divisor, they 
form a Geometrical series. 

Thi^ common multiplier^ or divisor^ is called the 
common ratio* 

Thus, 1, 2, 4, 8, 16, &c. 

Or, in general, a, afy ar*, ar\ &c. is a gcomctn- 
cal scries. And here r may be either a whole num- 
ber, or a fraction. If r be greater than 1, the scries 
will increase; but if it be less than 1, the series wiU 
decrease. 

Let a denote the first term. 

r the common multiplier, or ratio, 
n the number of terms. 
z the least term. ' 

^ the sum of all the terms. 
Then the series will be a, ar, or*, ar^j ar^ . . . .z* 
And since it appears that the exponent of r, in any 
term, is one less than the number expressing the place 
of that term, it is evident, that z^ar^^ • 
Ifow, ^=a+ar4-ar^+ar* .... +ar^^*. 
Therefore, multiplying both sides of the equation 
by r, we have rs^ar'\'ar^ ^ar^ . . . ar^'^^-^-ar^ 

L^t the first of these equations be subtracted from 
the second, and we have rs — jsr—a+ar**, or (r — 1)* 

Therefore, ^^f^Jl-Zli 

r—X 
Hence it appears, that the relations of the five 
quantities, a, r, n, «, *, to one another, are expressed 

by the two equations z:s^a{r^ ) . '^-^r^i 
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And by these, having given any three of the four 

!|uaDtities^ a, r, n^ ^^the remaining quantity naay be 
ound by the resolution of equations. If^. however, 
n be not a small number, the cases of this problem 
will be most conveniently resolved by logaii^ms. 

If we suppose the series to decrease, (in which 
case r will be a fraction,) and also that the number 
of terms is indefinitely great, then the formula for 
finding the sahi, in this case, may be investigated as 
foUows: 

From the first equadon we have r^as^^andiihere* 

fore, r* — i => — — 1 , and a(r^ — i ) ss rz— a. There- 
a _ 

fore, from the 2d equation, we find «= -^ or ra- 
ther, since r Z 1, sa^ ^ ^^ ; but when the number of 

1 — r 
terms is indefinitely great, and the series decreases,' 
z is less thab any assignable quantity, and is there- 
fore to be reckoned » 0, or e=0; therefore, in this. 

case, rzasO, and sas -H- 
' 1— r 

EXAMPLE. 

It b required to find the sum of the infinite series 
^9 if ^9 T) ^c* ^o infinity. 
Herca=i, r=i; 

Therefore, ^= =s. ^- as2» Ans. 

From the preceding doctrine we g^ather, that the 
constituent parts of a geometrical series are five, as 
well as in Arithmetical Progression; and that of the 
five, any three being given, the rest are had by an 
easy process, as will be shewn by formulas adapted 
to every case. We observed before, that of five 
things, ten combinations of every three of them may 
be made, which will all be diflferent; hence also arises 
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twenty problemst which shew fourdifierent ways of 
iinding^ each of the five parts. The formulas arise 
principaUy out of these two, viz. zsa (r^^^) x a and 

^^g(r H. . By what is called Ae resolutioo of 

/—I . 
equations. 

In order to illustrate numerically that the above 
formulas, or equations, are true, let us suppose the 
series 2, 6, 18, given, 

Then the first term a will be =.2 

r -3 

^ n 3 

z 18 

• s 26 

By substituting in the first of the above equations, 

the numbers answering to the letters, then I8s= 

2(3^^), and 26=?^i!r=l^, and so of aU the rest. 

Note. I have observed (as I before noticed, in 
Arithmetical Progression) that in several books, sets 
of formulas are to be found for each case; but I have 
not seen one perfect set. I "confidently trust, that I 
have fully remedied the evil, by introducing correct 
and general formtilas for each case. 

TABLE OP FORMULAS, &c. 
Case. Given. Required. Solution or final equa- 



a^r.n, 



_ a(r^ 



r— i 
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Case. Given. Rcquite4. Solution or final equa 



ft. tfi r, z, 



a, z, s. 



5. «»« 



'> ^*> *>> 



6» Gf w, 2, 



24-2-— a dons* 

^ ^ *L0g.2~I>Ogrg ^^ 

*^ Log. r 

r 

Log.r^ + 

Log, r 



3# a, r, «, < 

# Log, r^+r g yg a — log* a 

V ft *SSS ■'■-'.' v" ' ' " ' " 



1 



.s^«— a 



Log. 2-^og. a ^ ^ 

Log. *— fl — ^log« s — 2 

a 

(-) — 

\a/n—l 



«--^ -4-2 



(y^^i-i 



* Here L(^. «=i8=1.2552r2 
Log. «= 2= •301030 

Log..f«-l« 9= .954S42 
Log. r« 3= .477121 

L(^. nafc S« .477121 Ang. 

Or, l:5!!!^^12L0«2, and 2+l:.S=«. Ans. 
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Solu 
z 



Case. Given. Required* Solution or final equa- 



z 

2+ 



r 



r— 1 



r. «, 8, 



r» — 1 



_^i>— I 



r»— 1 



r>c 



9. 



Log, r 



r" 



10. n, 2, s, ^ this be put-rf, then 



APPLICATION OF THE PRECEDING FORMULAS. 
PROBLEM 1. 

Qiven^oneofiheextremesj the ratio j and 0ie number 
of the terms efa geometriatL series^ to find the other eor- 
treme. 

If the first term be 2^ tlie ratios, and the oumber 
of terms 3; what is the last term? 

By formula 1. 3^^^ x 2=18. Ans. 

But if, according to the problem, we did not know 
which extreme was the greater, it would be known 
by comparison, aft«r the operation is performed. 
Cc 
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FR0BLBM2. 

Gfttm, tte fir$t term, ikeraH(h ovd mmber ^terwi$, 
ioJM the $um of the ieries. 

If the first term be 2^ the ratio 3, and the number 
of terms 3; what is the sum of the series? 

Bvformulaa. ?£5!zi?=^=26. Ans. 
3—1 2 

PBO&LEM 3. 

The Jbrst-ierm, the to^ lentil and the raHoj giveny to 
find the swnt^ the series. 

If the first term be 2, the last term 18, and the 
ratio 3; what is the sum of the series? 

By formula 3. i8+i2l^=26. Ans. 
^ 3—1 

PROBLEM 4 

GiveHy the extremes and rtUiOf to find the number of 
terms. 

If the extremes be 2 and 18/ and the ratio 3; 
what is the number of terms? 

By formula 4. ^^g'/^'^g'^ + l = 3> Ans. 
log. 3 

Or, Log. of 18« 1.255272 
Minus log. of 2s: .301030 

Divided by V>g. of 3 =« .47 r 1 2 1 
PROBLEM S. 

Gieen, tlU least term, the ratw, and sum of ike series, 
to find the last term. 

If the least or first term be 2> the ratio 3» Mid the 
^um of the series 26; What is the last term? 

By formula 5. 3^^^x26(3—1)^ ^ ^\ ^^^ 
3^^1 
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PROBLEM 6. 

CHveUt the least temif the tatiOf and sum of the series^ 
tofnd the number of terms. 

It the least term be % the ratio 3, and the sum of 
the series 26; what is the number of terms? 

By formula 6. W» 26(3-1 ) + 2-^og> 2^3 ^^3, 

Log. 3 

That is, the log. of 54=i 1 . 7 32393 
Minus the log of 2= .301030 

Equal the log. of 3«x=:1.431363_« ^_ 
This log.^by log. of 3= ^A7n21 

PROfiLEM r. 

CUveny the extremes^ and sum of the series^ to find the 
ratio. 

If the extremes of a geometrical series be 2 and 
I89 and the sum of the series 261 what is the ratio? 

By formula 7. -2 2.5=3. Ans. 

26—18 

PROBLEM a 

Given^ the extremes^ and sum of the series^ to find the 
number of terms. 

If the extremes be 2 and 18, and the sum of the 
series 26( what is the number of terms? 
By formula 8. 

Log. 18 — ^log. 2 

..1— ^,^ ==r-n=:3> Ans. 

Log. 26 — 2 — ^log. 26 — 18 

PROBLEM 9. 

CUven^ the first term^ the number of terms^ and the sum 
iff the seriesy to find the ratio. 

If the first term be 2, the number of terms 3, and 
the sum of the series 26; what is the ratio? 
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By formula 9* ^/ — — |~J=3, Ans. 
2 
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FRCmi^M 10. 

Oiven^ ihejlr^ term, tlm number ^jfterms^ and the mm, 
iojlnd the last term. 

U the first term be 2, the number of terms 3, and 
the sum of the series 26; what is, the ratio^ 

By formula lo. 2(v^~— i— a)*«18. Ans. 
Or, 2 X (\^12.25a-j)*«2 X 3*« 18. 
PBOBLEM 11. 

Glt^citi t^ejT^rtfmefy lauT mitnter qfterme^ to And the 
ratio. 

If the extremes.be 2 aDd 18, and the number of 
terms 3; what is the rat io? 

By formula ii. 1® l-i_«\/9L=3. Ana. 
2 13—1 

PROBLEM 1% 

^ven, the Jlrstierm^ the last term, and the nmnBer of 
terms^ to find the sum of the series. 

If the first and last terms be^ and 18, and the 
Bumber of terms 3; required, the sum of the series. 

By formula 12. , ^^~^ + 18«26. Ans. 

2 J3— 2 
Or, ;^7|^+18=c26 as before. 

PROBLEM 13. 

d^veft, the ratioy the number of terms^ and ffkelasi term, 
ia find the first. 

if the ratio be 3, the number of terms S, imd the 
last term 18> required, the first term. 



16 



By formula 13. JL2- =2. Ans. 
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Jf th^ ratio be 3, the ttutnber of terms 3, and the 
last term 18; required, the siini of tljje «eries. 
By formula 14. 

18 + .— L— =18+ V=26. Ans* 
3—1 

PROBLEM 15. 

Gtven, the ratio, the number of terms, and th» sum qf 
Uie series^ to find the first term. 

If the ratio be 3, the number of terms. 3, and the 
sum of the series 26; required, the first term. 

By formula la. -5^ x26 = 2. Ans. 

PROBLEM 16. 

Given, the same as above, to find the last term. 
q3^o3--1 
By formula 16. — ^ — — X 26=18. Ans. 
•^ 3^ — 1 

PROBLEM 17. 

Given, the ratio, the lastterm^ and the sum of the series^ 
to find the first term. 

If the ratio be 3, the last term 18, and the sum of 
the series 26; what is the first term? 

By formula 17. 26 — 3 x 26 — 18=2. Ans. 
PROBLEM 18. 

(Siren, the stme as above^ to find the number of terms:^ 
By formula 18. _ 

Log. 18— log- 26—3 X 26—1 8 ^_ ^ _ ^ a no. 
- Log. 3 
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PBOBLEM X9.» 

Owerij the number of term& of a geomsMxal series 
equal 3^ the last term equal 1&, and the ^m of the serie» 
equal ^9 to find the first term. 

By formula 19^ ' 

2 X 26 — 18—^4 X 26 X 18-^3 X 18 X 18 



^ 2 
PBOBLJEM 20. 



'=2. Ans. 



Criven, the number of terms of a geometrical series 
equal 3, the last term, equal 18, and the sum of the series 
equal 26, to find the ratio. ■ 

By formula 20. v'^— |—i=3. Ans. 
2 

I^IETHOD SECOND. 

Divide the simi of the series by the difference be- 
tweeft the ^um and the last term; the quotient will 
give the raiio^ and the remainder, after the opera- 
tion; the first term. 

EXAMPLE. 

If the number of terms be 3, the last term 18, and 
the sum of the series 26; required, the first termt- 
rxd the ratio. 

- Operation. 26 
18 

8)26(3 ratio. 

24 

,• m 

2 first term. 

* Let it be remarked here, that writers on mathema-. 
iics, such as Webber, and some others, have been greatly 
lyuzzled to give proper and commodious theorems for the 
solution of problems 19 and 20; which are, in fact, as 
simple as most of the other cases. I cannot divine the 
reason of this perplexity, unless it arose from the cut- 
worm of science; viz. ignorance. 
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SXAMFLES TO EXSROISS SOME OF THE FOREGOING RULES. 

First let us put down a few of such serieses of 
simple numbers^ as generally occur in practical ques- 
tions, together with their indices. 

01234 5 6 7 Indices^ 

1st. 1,2,4, 8, 16, 32, 64, 128 Powers. 
1 a aa ana aaaa aaaaa aaaaaa aaaaaaa 

1 2 3^ 4 5 6 r 8 

2d. 2,4,8, 16, 32, 64, 12l8, 256 

01234 56 7 

3d. 3,6,12,24, 48, 96i 192, 384 

12 3.45 6 7 

4th. 2, 6, la, 54, 162, 486, 1458, 4374 

01234 S 6 7 

5th. 1,3, 9, 27, 81, 243, 729, 2187 
l,d, a^,a^, a*, a*, a^^ a^ 

If we desired to find any assigned term of scries, 
1st. as the 8th, we have nothing to do but raise the 
common multiplier, or ratio, 2, to that power whose 
iodice is one less than the number of terms; thus, 
2X2X2X2X2X2X2 = 2^=128. Or, by putting 
down a few of the first terms, with their indices, 
thus, 1% 2*, 4% 8% 16*, &c. 8^X16^=128, as 
before. Now, the sum of the indices being just 7, 
the product of the two terms is equal to the 7th 
power of the ratio. The same tiling may be observ- 
ed of series 5th; for, suppose the 8th term of it was 
required, 3 x 3 x 3 x 3 x 3 x 3 X 3 = 3'' = 2187; but 
27^ X81* = 3^ = 2187,^asbeforer the product of the 
quantities, the sum of whose indices is just 1 less 
than the number of terms to the 8th place. 

In serieses such as No. 2d, beginning with 2,4, &c. 
the 8th term is found as before, only the 7th power 
of the ratio must be doubled, quadrupled, &t* accord- 
ing as it begins with 2 or 4; or by multtptying any 
two terms together, the sum of whase indices is 
equal to that of the required term. 
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la serifises swk ^sad <md4tb, we obflierve the^iaaNr 
rule, viz. raise the ratio tQ a power whose iadejt: is 
1 leas than t*ie required term, and multiply the ratio 
tftiaed to such power by the first term, and the thin^ 
is done. . Suppose we desired to find the gth terms 
of the $d and 4th series, 2x2X2x2X2x2X2x3 

=«2^X 3 = 384; or Hi-^Hi =384. Secondly^ 

54^X162^* 
3x3x3x3x3x3x3x2=4374, or — ; 

=4374, as before. 

From whieh, it can be easily understood, the me- 
thod of finding any assigned term of a geometrical 
series; and from the theorems given in the former 
part of this article, the sum, or any other part be- 
longing to it, may be easily had. 

qUESTIOHS TO CX£ROIS£ THE PfiEOEniKG EVLES. 

1. A person bought 50 yards of broadcloth, and 
was to give l cent for the,first yard, 2 for the second, 
4 for for the third, and so on, in geometrical pro- 
portion; bow much will the last yard come tOy and 
what the price of the whole? 

O 1 2 4. 4 5 6 i 

1, 2, 4, 8, 16, 32, 64, &c. 
64 x64=4006=that whose index is 12, and 
4096 X 4096= 167rr216=that whose index is 24- 
16777216X16777216=281474976710656 = that 
whose index is 48 = the 49th term of the progression; 
and,. 281474976710656 X 2 = 562949953421312= 
the last 9r 50th term, and 85629499534213.12= 

price of the 50th yard, and Jl X 1 =«^ 

1125899906842^21, sum of the whole s€ries,-whica 
gives gl 1258999068426,21,, price of th« whole. 
<* 2* A man bargained for 26 horses; was to give 2 
cents for the^rst, 6 for the second, 18 for the third, 
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&c. in taripk proportion geometrical; what was the 
price of the last horsq, and o£ the whole? 

12 a 4 5 

2, 6, 1«, 54, 162, 486 
486 



2)236196 



11 8098= index 10. 
118098 



2)18947137604 



6&r3568802=20th index. 
x485«s5Ain(kx. 



2)33891^443rrr2 

16945rr?18886«indcx 25(h« 
26tli term of the progression; and £16945772168,86 

vvpriceof die 26th horse. Again, X2a^ 

50837S1656657=a»tim of the reries. Therefore, 
6508373 16566.57«a price of the whole drove. 

3. Required, the sum of 1, J^, j., -^^j tti ^^* ^^^* 
tinned to 12 terms. Ans. H«||«.. 

4. If a man was to engage to pay another, l cent 
for the first month, lo for the second, 1 00 for the 
third, and so on, in a tenfold ratio, for 12 month's 
service^; how much would his wages amount to? 

Ans. i2 — Ilixl«llllllllllll cents, 
10—1 ' 

«8llllllllll.ll, a sum snfficicntto 

pay a thousand times the national debt. 

5. A man agreed with his neighbour for a team of 
4 horses; and was to give 10 cent^ lor the first horsey 
10 times as much for the sepond, increasing the 
price of each horse in a tenfold ratio; what was the 
price of the team? Ans. iiituia. 
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6* H a mao was to work 20 dsqrs for the foUowing^ 
wages, viz. at 1 mill for the first day's work, 4 for 
the second, 16 for the third, and soon, increasing 
each day's wages in quadruple, or fourfdd propor- 
tioo; required, die amount of his wages. 

Ans. 366503875.934» 



HABMOKICAL PROPORTION. 

Harmonical Proportion is that^ which is between those 
numbers thatassigiii the lengths of musical intervals, or 
the lengths of strings soundins musical notes; and of 
three numbers it is, when the nrst is to the third, as the 
difference between the irst and second, is to the differ- 
ence between the second and third, as the numbers 3, 4, 
and 6; for 3 : 6 : : 4 — 3 : 6—4. If the lengths of strings 
be as the numbers 3, 4, and 6, they will sound an oclsre 
3 to 6, a fifth 2 to 3, and a fourth 3 to 4. 

Again, between four numbers, when the first is to the 
fourth, as the difference between the first and second, is 
to the difference between the third and fourth, as in the 
numbers 5, 6, 8, 10; for 5 : 10 :: 6—5 : 10— 8, and 
strings of the lengths 5, 6, 8^ and 10 will sound an octave 
5 to 10; a sixth greater, 6 to 10; a third greater, a to 10} 
a third less, 5 to 6; a sixth le^, 5 to 8; and a fourth, 6 
to 8. 

A series of numbers in Harmonical Proportion, is re- 
ciprocally, as another series in Arithmetical Proportion. 
(Harmonical, 10.. 12.. 15. .20. .30. .60? t-. 4U«^^ 
Arithmetical, 6 .. 5 .. 4 .. 3 ..2 •. 1 J ^^ ^^ 
serieses, 10 : 12 : : 5 : 6; and IS : 15 : : 4 : 5; 
15 : 20 : : 3 : 4; and so of the rest Hence, it is per- 
ceivable, that those serieses have an obvious relation to, 
and dependence on each other. 

Let a, ft, r, be three numbers in musical proportion: 
Then by what is shewn above, ate:: a-— fr : ^---c; but 
whra b is greater than O; and c greater than t, tbe% 
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« : c :: fr«Hi : e— ^^ by maltif^Iyiiig means and ex- 
tremes AC—- o^svfrc— -«e; or from the first, aft—ocasac*—^ 
but from the last but one* by the resolution of equations* 

d0e-4es=a( and ess -cjelst formula; IL ftas.z!£^ 



III.^s— L-.. Hence, if the numbers 3, 4« and 6 were 

2c— > 
in question, and any two of them g^ven to find the re- 
maining one^ it would only be necessary to substitate in 
the above formulas the figures anawering to the place of 
the letters, and the thing is done; for in formula Ist, 

^X-^ ^lg^6; 2d, ?2<i^-45 and 3d, ^f «S 
3x3—4 2 S+6 2x6—4 

BXAMPLS* 

Suppose it were required to find a musical mean pro- 
portional between the monochord 50^0, and the octave 
^n^a-, then by theorem 3d, j^^^><25x50 ^ ,^^^ 

' "^ a+c 25+50- " 

i^OasSd^sfr, the length of that chord called a fifth. 

If there be four numbers in musical proportion, as o,^ 
h, Cfd, then, since it is that aid:: a— 6 : c*^b^ we 
have ae''Hibssad''''db; but if <2 be greater than c» and b 
greater than a, then aid:: 6— a : d— c, and by multi- 
ply ins means and extremes, a£^«-aes<^fr—^ from which, 

1. — eafl; £• ^ X 2a— c=s;05 S. .r age; 4. » 

2a — c a a 2a-^ 

as£f. Now it appears, that any three of the four quanti- 
ties being given, the remaining one may be found. 

Let 1^, 8, and 6 be ^ven, to find a fourth harmonical 
proportion. By substitution of the figures in the &*st 

formula, 10 xd ss5,theDctave; for it must be notic- 

«X10— 8 
ed, that the octave is always half the monochord, and so 
of all the rest. From what has been said, the harmonic 
divisions of the monochord, to sound ttw pure concords, 
will be as fdloWf vix. in the annexed table. 
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v^, > ^^^/ v%, v ^^VVVVvv vv%^b^v «F'^»*^^^n^*>»*^^^^<^***^>**^^ < «^*«*^*^^'^<*^^ 



Names of the 
chopds* 



Whole string, 

tiseeendy 

K^secoodi 



LnsortbiNl) 
Greater third, 
Foorthy 



§ fourth, 

mh, 

Lesser sixth, 



Pare 
IcQDCOrds. 



divisums. 



I Greater sixth, 64 

ill seventh, 

f seventh, 
ighth, or octflcve, | 5.§ 



10.» 



Errors. 



8.3S34 
8.t 



6.666f 
6.25 



10.11 
».459 
&909 



&409 



7.071 
6.674 
6.3 






feiV 



*1^ 



rs 



5.946 
5.612 
5.297 
5. 



5X8 
2Xi— 6* 



=10. 



Ttr^ 



=6. 



. 2x5x10—10x6 ^ 
t 5 •=•«• 

2x10—8 



fi The monoehord is a vibrating string, say 10 inches 
long; all the other divisions of the ^me, as 9.439, 8.909, 
shew.the lensths^ of other strings, soundinghalf and whole 
tones, one about Such lengths as vibrate together are 
concords; where strings of different lengths fdl in toge- 
ther, Off as many of them as happen to vibrate tegetiier at 
once, form an unison. Much more might be sara ou t&oft 
lieady if necet^sary; but my object was only to give a few 
hints. Whoever would see the subject discussed at lai^i 
let him consult Martin's Philosophy* 
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DUODECIMALS^ 



Daodecimals are' the parts of a foot expressed by 
inches, seconds, thirds, fourths, &c* The ratio those 
parts have to each other, appears from the following 
statement, vizr^ 

That 12 fourths make t third. 

144 fourths, or 12 thirds, 1 second. 
1728 fourths, or 12 seconds, l inch* 
20736 fourths, or 12 inches, l foot. 

It is plain from the above, that the fourths in a 
third, are to the fourths in a fourth, in the ratio of 
12, for y ssi2y and the fourths in a second, are to 
the fourths in a third, also in the ratio of 12; for y^ 
= 12; and so of the rest. Hence the ratio is 12; 
made up of duoy 2, and i/ec^m, 10* Any thing reck- 
oned by I2tha, is duodecimally reckoned; because 
the ratio is 12* 

OSHOMIVATIONS OF DUODECIMALS. 

32 fourths make l third. Fourths marked thus/''' 
12 thirds 1 second. Thirds, '" 

12 seconds l inch. Seconds, " 

12 inches 1 foot. Inches, /. 

Feet, S. 

EXAMPLES IN ADDITION. 

The ratio being 12, the rule is evident; each rank 
being so many 12th parts of the next higher rank« 
the sum of each must be divided by 12; in other 
words, we must carry by 12. 



F. 


I. 


/; w 


ffff- 




F. I. " 


rff 


nn 


141 


11 


10 8 


8 




174 11 8 


6 


3 


17 


10 


10 10 


10 




117 8 6 


9 


9 


19 


9 


9 9 


9 




17 7 6 


4 


11 


164 


10 


8 11 


11 


Dd 


17 11 11 


10 


9 
























Digitized by VJ 


,00 


5le 



314 DUODECIMALS. 

SZAMPMS IM MilTEAOTXOir. 

F. I. ". "' ^ F. t " '^ "^ 

1T4 11 8 8 6 167 10 10 8 2 

14 11 9 9 7 104 9 11 7 9 



HULTIFUCATION OF DUODECIMALS. 

We must obsenre, in duodecimals, or cross multi- 
plication, that 

Feet multiplied by feet, give feet."^ 
Feet multiplied by inchesi give inches. 
Feet multiplied by seconds, give seconds. 
Inches multiplied by inches, give seconds. 
Inches multiplied by seconds, give thirds. 
Seconds multiplied by seconds, give fourths, &c. 

Multiplication of duodecimals is used in comput- 
ing glazier's, painter's, carpenter's, and any work 
where the content of its surface is required. It is 
also used by accountants, for ascertaining ship's ton- 
nage, content of bales, packages, &c., and whatever 
else is measured by feet, inches, and parts of an 
inch; where either superficies or solidity is desired. 

* In order that the truth of the above assertions may 
appear, to such as use the rules arising out of them, let 
us take 3 feet and 4 feet, and multiply them together, 

thus, 4/'.x|i^.= y-f'-=12F' ^^^ "» ^^^^ multi- 
plied by feet, give feet. Again, let 6 inchesas^^as 
it a foot, be multiplied by 3 feet=| fe?t, thus, i or 
^•^Xt— tI feet=ni8 inchessalj feet; that is, feet 
multiplied by inches, give inches. Again, multiply 

6 seconds=-rJx ^^ * f^^* *^y ^ ^^^^ thus^ -i4t X t=* 
-/^•;rof a foots=:18 secondse=| of a foot, for ^y^sa^; 
that is feet multiplied by seconds, give seconds. 
Again, let 6 inches be miUtiplied by 6 inches, thus, 
j^Xjj feet=s-j*/y of a foot=:36 8econds=3 inches 
=-ai Ota foot; lor, ^y^ssi. From which the rest 
is evident. 
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EXAMPLES^ 

i. A sawlog cuts 12 boards, 14 feet 6 inches by 
1 foot 4i inches; how many feet of boards are in the 
whole? -^ — 

By Practice. F. L " 

4/.=i|l4 6 
6" =|l 4 10 

7 3 



14 


6 


O 


1 


4 


6 


9 


7 


a 


4 


10 


o 


14 


6 





19 


11 


3 
t2 



19 11 3 
12 

F.239 5 Q 



jF.239 3 O Ans. 

2. Multiply 17F. 10/. 6" by 9E. 71. s\ 

^^ Ans. inF. IIZ cy 10'" 6"". 

3. Multiply 140JP. 3/. 7" by 7iP. 3/. ll". Any. 

4. Multiply 77^- 7i: a" by lei'* 9i 10". Ans- 

5. How many cubic feet of stone work are con- 
tained in 9 walls, each 30 feet 6 inches long, 9 feet 

8 inches high, and 2 feet thick? 

Ans. 30-F. 6/. X 9F. 8/. X 2-F. X 9= 5307 feet. 

6. How many cubic feet arc in a cellar 30 feet 3 
inches long, 27 feet 6 inches broad, and 8 feet deep? 

Ans. 6655 feet. 

7. WhatTis the content of a stone e feet 7 inches 
long, 2 feet broad, and i foot 9 inches thick? , 

Ans. 23jP. OX 6"» 

8. What is the superficial content of a stone 4 feet 

9 inches long, and 3 feet 9^ inches broad? 

Ans. 18-F. 0/. 1''6'". 

9. In 40 pieces of square timber, each 20 feet 
long, 1 foot 4 inches broad, and 1 foot 2 inches 
thick, how many solid feet? 

Ans. 124AF. St 4V 
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la A merchant imports from Dublin, 6 hades of 
the following descriptions, viz. 

F. I. F. I F.I. 

No. 1% 2 10 long, 2 4 broad, and i 9 deep. 

2. 2 10 2 6 J 3 

3. S 6 2 2 18 

4. 2 10 2 8 19 

5. 2 10 2 6 19 

6. 2 11 2 8 18 
Required, the solid measure of the whole in feet; 

the number of tons, at 40 feet per ton; and the price 
of tonnage^ at 20 dollars per ton. 

Ans. riF. 7L^iT. Z\F. 7 1. Price g35.r9. 

TO FIKD ship's TOWNAGE BY OAEPENTER's MEASURE. 
RULE,* 

1* For single decked vessels, multiply ^e lengthy 
breaddi at the main beam, and depth of the hokl 
together, and divide the produa by 9S* 

2* For double decked vessels, take half the breadth 
of the main beam for the depth of the hold, and 
work as above directed. 

EXAMPLES. 

1. What is the tonnage of a single decked vessel^ 

whose length is 60 feet, breadth 20, and depth 8 feet? 

60x20x8 ._.^ J A^^ 

^ ^ -- ■ =»101tV» Ans. 

95 \ 

2. What is the tonnage of a double decked vessel, 
whose length is 65 feet, breadth 21 feet 6 inches, 
and depth lO feet 9 inches? 

65x21.6xl0.9^^^3^a,Ans. 
95 ^^ 

* If the deck be bolted at any heishth above the walei 
ibe custom is to pay the carpenter for one half of the ad- 
ditional height, that is, one half of the diflecence being 
added to the former depths gives the depth to he used in 
calcida^ the tomH^ 
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to Flin> GOVBRIIMENT.TOKNAOE. 

If the vessel ht double decked, take the length 
thereof from the fore part of the tiiaiii stem, to the 
after part of the stern post, above the upper deck; 
tfie breadth thereof, at the broadest part above the 
main wales, half of which breadth shall be accounted 
the depth of such vessel; and then deduct from the 
length three-fifths of the breadth, multiply the re- 
mainder by the breadth, and the product by the 
depth, and divide this last product by 95, the quo- 
tient whereof shall be deemed the true ccmtent of 
such ship or vessel in tonnage; at^d if such ship or 
vessel be single decked, take the length and breadth, 
as above directed, deduct from the aaid length, three- 
fifths of the breadth, and take the depth from the 
underside of the deck plank, to the ceiling in the 
hold, then muhiply and divide as aforesaid, and the 
quotient shall be deemed the tonnage. 

EXAMPLES. 

1. What is the government tonnage of a single 
decked vessel, whose length is 69 feet 6 inches,, 
breadth 22 feet d inches, and depth 8 feet 6 inches? 
69 d 22 6 breadth. 

Deduct 13 6 3 

6,= J 56 O 5)67 6 

22 6 breadth. — - 

13 6; 

112 
112 
28 

6^*= i 1260 

8 6 



10080 
630 



iKS:il0710Cl 124^ tons. Ansu 
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2. Required^ the tozuu^ of a single decked ves- 
sel, whose lengdi is 75 feet 6 inches^ breadA 24 feet 
8 inches^ and depth 9 feet IQ inches. Ans. 

3« What is the government tonnage of a double 
decked vessel, of the following dimensions; length: 
75 feet 6 inches^ breadth 2a feet 4 inches, and deptb^ 
11 feet 8 Inchesf 



• F. 


L 


75 


P 


14 


for ^ bres 


Z — 


» 


4«i 61 


6 


6.i=J 23 


4 breadth.. 


183 




152 




20 


6 


. tl 


6 


6=xJ 1435 





11 


8- 


15785 


O 


3 = J 717 6 


239 2 



95)16741 8(l76f| tons. Ans. 

4. What is the government tonnage of a doubfe 
decked vessel, of the following dimensions; length 
82 feet 3 inches, breadth 24 feet 3 inches, and depth 
1 2 feet 1 i inches? Ans. ^09|4- 

5. Required, the government tonnage of a double 
decked vessel, of the following dimensions; length 
lOO feet 9 inches, breadth 30 feet 7 inches, and depth 
15 feet 11. J inches. Ans. 
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TABLB OF CfOHDAGE. 

A cordage table, shewing how many fathoms, feet^ 
and inches of a rope, of any siae, not more than 
14 inches, make a hundred weight; with the use 
of the table. 

<M>VVVVVVt/V%^VVVVVVV%<VVVVVVVVV»A/V%/VVWVV%<VVVVVVVV»VV»VVVVVV4|j^ 



S ce 

N 



1" 

hi 
|u 

2 

2i 
24 
2i 

3 

34 
3i 

3i 

4 



Q <y 

fH V ^ 

l£4 ^^ £ 



486 li 

33S 3 

316 3 

159 3 O 

124 3 

95 2 O 

77 3 U 

65 4 

54 O O 

45 5 2 

39 3 O 

34 3 9 

30 1 6 



^t<VV\W\'\< 



I 


«j y u 

!^ 4* S 






* 

93 

u 

c 


• 
1-^ 


^ t^ J3 


4i 


2G 5 3 


7i 


8 


4 


"5 


104 


4 1 8 


4i 


24 


n 


8 


3 


6 


u 


4 3 


4i 


21 3 


8 


7 


3 


6 


lU 


3 5 7 


J 


19 3 


8i 


7 





8 


ni 


3 4 1 


54 


17 4 


8i 


6 


4 


3 


HI 


3 3 3 


51 


16 1 


83 


6 


2 


1 


12 


3 2 3 


53 


14 4 6 


9 


6 








12^ 


3 2 1 


S 


13 3 


n 


5 


4 





12i 


3 2 


64 


12 2 


9i 


5 


2 





12^ 


2 7 8 


61 


U 3 


9j 


5 





6 


13 


2 5 3 


6i 


10 4 


10 


4 


5 





13^ 


2 4 9 


7 


9 5 6 


10^ 


4 


4 


1 


\H 


2 4 


7^ 


9 1 6 


lOi 


4 


2 


2 


133 
14 


2 3 6 

-2 2 1 



USB OF THE TABLB. 



At the top of the table, marked inches, fathoms, 
feet, inches, the first column is the thickness of the 
rope, in inches and quarters, and the other three, 
fathoms, feet, inches, that make up a'hundred weight 
of such a rope. 

* Suppose you desire to know how much of a sevea 
inch rope wiU nvake a hundred weight; find 7, in 
the third colunm, under inches (or thickness of rope) 
and against it, in the fourth column, you find 9 5 6, 
which shews that there will be* ^fathoms, 5 feet, 6 
inches required to make one hundred weight 
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Shewiog the weight of any cabk, or rope, of 120 
fathoms io length, and for every half inch, from 3 
to 35 inches, in circumference. 





^4 


T 

1 


^'4 


• 

CO 

& 








CO 




1 


















, ' 


is 


2 1 


7 


12 1 


11 


30 


15J 


60 


20 


100 o\ 


isj 


3 


7h 


14 


114 


33 


16 


64 


20J 


105 o: 


: 


4 


4 


8 


16 


12 


36 


164 


68 


21 


110 1 


; 


4i 


5 O 


8| 


18 


12i 


39 


ir 


72 1 


2li 


lis 2\ 


5 


6 1 


9 


20 1 


13 


42 1 


i^l 


76 2 


22 


121 0' 




H 


7 2 


9i 


22 2 


m 


45 2 


18 


81 


22| 


126 2 


: 


;6 


9 


10 


25 


14 


49 


I8f 


85 2 


23 


132 1: 




M 


10 2 


loi 


27 2 


14i 


52 2 


19 


90 1 


23| 


138 O: 






^mm 






15 


56 1 


19i 


95 


24 


144 0| 



USE OF THE TABLK. 

The first column, marked inches^ is the thicHrness^ 
or circumference of the cable, to every half inch, 
from 3 to 24 inches; the second, marked Cwt; Qrs. 
for the hundred weight and q^uarters that it will 
weigh, if 120 fathoms in length. For instance: sup- 
pose it be a cable of 14^ inches; look against 14^^ 
and you will find, in the next column to the right 
hand, 52Cwt. 2qrs., which shews that 120 fathoms, 
of 14| inches circumference, will weigh the above 
weight. In the same manner, the weight of any 
other is knowni, and by proportion^ any length can 
be ascertaine^^. ' . ' '^ 

BXAUPIB. 

A ship was brought to anchor m a gale of wind; 
but the grie increafsing, it was taught safest to cut 
the cablea. They did cut them; 75 fothoms of l.d^ 
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inches, and 50 fathoms of 12 inches, were lost. Re- 
quired, the amount of loss, reckoning the price at 
gl4 per Cwt. 

120 fath. 16 in. 64 cwt. 120 fath. 12 in. 36 cwt. 
60 do. 32 40 do. 12 

15 do. 8 10 do. 3 

75 fath., weight 40 50 fath. weight 15 

50 do. 1:5 

55 cwt. at gi4*rro. 
One third deducted, 256.66| 

2513.33^ Ail8»^ 

imnsHwr of iouodbcbcals. 

XXA.1CPLS. 

Divide llF. 7l 9" ll"' 6"" by tF. 7l a''. 

1 7 S)ll 7 S 11 6(7 F. 3/. 2*. Aw. 

11 2 9 



5 
4 9 


11 
9 


3 
3 


2 6 
2 6 



Note. This^ specimen in division, is suppottd to 
be sufficient to illustrate that part. 

Some authors give decimal tables of seconds, and 
inches and seconds, by which multiplications can be 
decimally performed; but not considering it of suffi- 
cient importance to require a table, I have omitted it. 



d by Google 



323 



' .. SEXCESStMALS. 

Sexeessimals Hre the parts of an hour; as minutes, 
seconds, thirds, fourths, &c.; and the ratio of those 
parts to each other^ is easily discovered from the 
fottowing statement, viz. that 

60 fourths make 1 third* , 
3600 fourths, or 60 thirds, l second. 

216000 fourths, or 60 secomls, 1 minute. 
12960000 fourths, or 60 minutes, i hour* 

The ratio of the fourths in a third, is Co the ratio^ 
of the fourths in a fourth, as 60 to I s60; for ^ » 
60. The ratio of the fourths in a second, is to the 
ratio of the fourths in a third, as S600 to 608 60; 
for '|}^as60, &c. Hence, the ratio is 60, (com- 
posed of sex^ 6, and decern^ 10;) therefore, when we 
use calculations where fourths, thirds, seconds,' and 
minutes are concerned, we must carry by 60. 

Sexcessimab are t^ use in varioua-astrbnomlcaL 
computations relating to time. 

The demonstration being previously given, in the 
table of Motion, we shall omit it in this place. 

EXAMPLES. 

If two places diflFcr in longitude 2** 12', what is thc^ 
difference of time? 

O I /f III 

2 12 00 00 12'X20^'«240'''s«4'^ 

*3 59 20 2"X20'^«:40^ 

12'X59'' = 708'"«11"48'" 

4 2°X59"=:118"« r 58'^^ 

O O 40 12' X 3' ar36" 

11 48 2'^x 3'«= 6' 

1 58 00 
O 36 00 

6 00 00 « The time in whicb 

■ the sun fMsses thrpttgl^ 

8 46 32 Ans. one degree. 
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Twd ^»CC8 differ in longitude 31* 2f' 40'^• what 
is the difference, m time, of the sun's coming to the 
meridian of those places, the sun passing through is* 
in an hour? ' , . 

36' X4'=»148"«2' 28" 
31* X4k'«124' ^S** 4^ 



31 3r 30 
4 00* 



2 6 30 Ans. 



2' 84'^ 
-2" 



Ans. 2 6 30 
These two examples of sexcessimals being worked, 
are sufficient to shew how all similar cases should be 
wrought. 



JMkltipltcation of pounds, shillings, and jpence, by 
pounds, shillings, and pence, is nearly allied to the 
above, although it does not come under the denomi- 
nation of either Decimals, Duodecimals, or Sexces- 
simals. 

BXAMPLES. 

1. Multiply 3je ^s. %d. by 2£ 5s. 7d. ^ 
2 6 8 
2 5 7 



£Sx2£^ 6de«6 
s6x2£:^12s.=z 
rf8x2^=«l6rf.=s 

je3x5^.= 15^.=s 
tf6x5^.s47^.= 



O 

12 

1 

15 
1 
O 
1 

o 



o 
o 

4 

o 

6 
2 

9 



£ s. d. 
>r-7 11 llj An 



</8x5*.«4^.« 

je3xrrf-=3i^.= 

s6x7d.^i\d.^ 

i/ixrrf.«3V^-= 

8=V^ 

r=3|4J,and V X44i= VlfV-r 11 Hi Ans. 



2tV 

7 



* in 4 minutes of a solar day, or day of 24 hours, the 
Mn passes one degree^ 

Digitized by VjOOQIC 



324 mmEmnsMs: 

2v A, 1^ aid G bought a drove of Aeep ia coBo^any ; 
A paid 14^ 5*s -S* ^^^ ^^*t ^^ C lljg 4?*.l ttejr 
agreed to dispose ctf them at marl^e^ti dis^t each man 
should take IBs. as pay for his time, &c.» aad that 
the remaittder should be divided in prc^ition to 
thtir several stocks* At the close of the sale, they 
found themselves^ possessed of 46£ Ss.; what was 
each man^s gain, exclusive of the pay for his time? 



14 5 > 

13 lo|-«de39, an d 46£ 5^.~ 30^==:: 

and JL 11 ^ 39ts 2e. 44. firain i 



s7dg 5s., and 
whole gaint 
1 4 ll-5-39t=2^. A4. gain per £. 
Therefore, 

£ s. d. £ s. d. £ s. d. Proof. 
14 5 O 13 10 O 11 5 1 13 3 
% 4 2 4 2 4 1 11 6 



16 3 

8 6 1 > 12 6 ' 

4 9 4 6 3 9 ie4 11 O 



^1 13 3 dgl II 6 Jl 6 3 

From the above it appears, thai pounds multiplied 
by pounds give pounds, pounds multiplied by shil- 
lings |;ive shillings, pence nmltijdied hy pounds g^ve 
pence, and farthiags multiplied by pounds give far- 
things. Shillings multiplied by shillings give twen- 
tielhe of a shilling, shillings miitiplied by pence give 
twentieths of a penny, and pence multiplied by pence 
give 240ths of a penny, &c. 

Multiply \7£ I7s, 11 y. hy r£ U^ ti^d. 
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ANNUITIES. 

The fcdlowing . essay is intended to illustrate the 
doctrine of shnple interest; the |present worth olan- 
nuitieSy or pensionsy &c j annuitteSj teases^ &c. tak^n 
in reversion; rebate knd discount^ compotmd interesij 
annuities and pensiom in arrears^ computed by com- 
pound interest; . present vroitji of annuities^ pensicmsj 
&c., computed in the same way; annuities^ lectses^ 
Sec, taken in reversion^ and purcliasujg freehold 
estates, in reversion: Each case of which shall be 
shewn by proper formulas, derived feom .first p'inci* 
pies; beginning first with « . 

SIMPLE IN1%!BEST: 

If ^ SB principal, 
Pastime, 

r:s ratio of the rate per cent, ,. 
(Zasthe amount. 
If r represent the jrate of interest of£i or Si for 
1 year, then t i r %: f i j&ra= the interest of p for 
1 year; and I i tp ii t : /rr*= the interest for the 
time f, and ptr+p^a^ the amount at the end of the 
time tu Wherefore, by the resolution of equations,: 
we have, 

1. pir+p^a. If ^ssglOO, ^=9 years, ra.,06, 

and azsi S5l54; then the four alge- 

2* ^ ■■«=/». braic fof^olas, or equations, by subr 

*r + l stitution, become oi the following 

^j_^ forms, viz. 

3- -pf^"^* 1. 100x9 X. 06 + 100«sl54.Qm't 

a^p 2. — tzZ — =100. pnncipaU 

4. ^=^«^ 9X.06 + 1 . . 

f' 3, 1^4^100^.06, ratio, 

100x9 

154—100 Q ^^^ 

100 x^ ,„.ed.vGoogIe 
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OAS^ h EXAMFX^E !• 

What sum wiU SlOO amount to in 10 years, at 6 per 
€ent per annumi^ 

By theorem !• lOO x 10 x -06+ 100s=^l60. Ans. 

4 CASE 2. EXAMPLE 2. 

Whai prkudfol mil ammmt to 8160 in }0 years, at 6 
|ier cent jper atunimF 

By theorem 2. 1^2 — «100. Ans. 

X0X.Q6 + 1 . 

CASE 3. EXAMPLES. 

M what rate p$r cent will 8100 amount to 8160^ in 10 

By theorem 3. , l£2=ll2?«,o6. Aiw. 
100X10 

^ CASE 4. EXAMPLE 4. 

In what time will 8100 amowiA to 8160^ «t^ 6 p&r ceni 
per annum? 

By theorem 4. 1^2=:12l?«io. Ans. 
IOOX.06, 

Note. The above examples are sufficient to iK- 
rect how every thicig relative to the rules arising 
from the four precedmg formulas may be done, let 
^me, rate per cent, or whatever ebe^ be varied as 
they may. 

ANNUITIES, OR PENSIONS, IN ARREARS. 

If uss; annuity, or smnual poision, 

r as ratio, 

'faetime, 

as^amount, 

^s= interest due at l year's end, 
rt^s interest due at 2 j^ar's end, . 
2ft/a g interest due at 3 year's end, &c. 
u^l X rttar interest for t years, ,y Google 
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And 0+1 + 2 + 3. -.to r— ixinto r«+m=sa 
+ 1 +2 + 3 . . . • *— 1 =s ^ ^ ^r"^ . Wherefore, 

1. ^ ^>— ^^ ^ ^ ^ ff/=:a. And by the resolution 
• 2 . . - 

of equations, 

2a 



= w. 



^2r_^r+^l 
t»w — m 



8ar+4i/ — 4.wr + wr' 2 — r ^ 
4« v^ . ' ' — ' ■ =» ^» 

4ur^ 2r ^ 

CASE 1. EXAMPLE 1* 

If an annuity t^ 9100 per annntii, be forborne 10 yearSf 
whaJb will U amount to in that timej at 6 per cent? 
By theorem 1.*^ ^ 

100X100-10X100,^^ ^^^^QQ^^^yo^ Am 

2 

OASft 2. EXAMPLE 2^ 

Jf f^e amomd of an annuity for 10 years, at 6 ^^er cenf> 
be 81270, what ie the annuity? 

* Note. Whep the annuities, or rents, are to be pud 
hy half yearly, or quarterly payments, as most generally 
they are; then, for half yearly payments, take falways) 
half of the ratio, half the yearly rent, and twice the nnm* 
her of years; that is, reduce the years to half years. 

For quarterly pajments, tatee fourth part of the ratio, 
fourth part of the yearly rent, and four times the num- 
her of years; that is reduce the years to quarters, and 
work as before. < 

Note. Half yearly and quarterly payments will be 
found to be most advantageous, or to be more so than 
yearly payments. .Generally, the oftener payments are 
made, (if daily,) so much the more profitable to the pen- 
sioner. 
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By, theorem 2. 

10 X 10 X •06—10 X .06 + 2 X 10 

CASE 3. EXAMPLE 3* 

Ij an aimviU'^ qf SH)0 fer armumy anumnts ia SI ^TO in 
10 y«ars^ J demand the rate per cent. 
By theorems. I^^QX^-IOOX 10X2 ^^^^ ^^^ 
. 10 X 10 X 100— 100 X 10 . 

NoTB. Whea the payments arc half yearly, 
1270x4— rlOOx 10x4 mttst be the, dividend, and 
when quarterly/i2rax 8-— 100 X 10 X 8, (allowing 
every thing to be the s€nnc,) 

CAS» 4. EXAMFt^ 4. ; 

In what time wiU glOO per anmiM amowt to ^ISSTO, 
forhdmeyOteper cent? . 

By theorem 4. 
^y l£7Qx8x.06+100x4^100x4X.06-flOQX>06x:06 
100X4X06X.06 ^ """ 

2— .,06 ,^ A 
— =10. Ans. 

o V oA ^ 1^ ^ - - 

PRESENT WORTR Of ANNUtTIES, OR 
'• PENSIONS, &c.' \ V 

Note. / represents the present worth, and^,-#, 
afid r, as before. 

From the preceding principles, and by the resolu- 
tion of equations, we derive the following formU'' 
las, viz. , 

2^*-+2 



t«/-^fr+2^ 
%pt—t^U^t'^ * 
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A sip 'l^u—'^pr — urY 2U'^2pr'^ur .. 

4» y^ — 4-1 ' ■ — - j ►^— as r» 

ur \ 2ur I 2ur 

CASE 1. fiXA>j[PEE 1. 

What is Ihe present worth of% IQO per anmtmfto con^ 
Unue 10 years, at 6 p&r cent? 
By theorem i. 

10xlOX.Q6-lQXr06 + 10x2 ^gy^^y^ j^ 
2 X 10 X. 06 + 2 

NoTfi. The same caution must be observed here, 
for half yearly and quarterly payments, as in case 1^ 
ia annuities and pensions in arrears. 

OASS 3. EXAMPLE 2* 

There is the lease of a house 10 years to come; Ide^ 
mand the yearly reniy when the present worthy at 5 per 
cfnf, is 8793.75? 

By theorem 2l , 

io>^>o6+i xm,r5x^=^ 

10 X lO X .06— 10 X .06 4- 10 X 2 
XOO? Ans. 

Note. When the payments to be made, are half 
yearly^ you must multiply by 793 i 7*5 x 4, and for 
qiaarterly payments, by 7^.75 x Bj (allowing every 
thing to be the same.), 

CASE 3^ EXAMPLE S* - , 

I demand at what rate per cent wUl the yearly rent of 
glOO, to continue 10 yearsy produce the present worth <jf^ 
8793*75. 
Bv theorem 3.* •f 

2X10X100—793.75X2 
-2 X 10 X 793.73 — 10 X 10 X 100— lOOx 10 

• Note. If the payments are tdbe half yearly, or 
quarterly; then, for half yearly payments, take half of the 
annuity, or yearly rent, and: twice the number of yeara^ 
that fS) reduce the years into half years, and the quotient 
ef the upper part divided by the lower^ will be the ratk^ 
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CASE 4. BX AMPLE 4. 

tt glOO ytatly reM produce the' present worth of 
8793.75, at 6 per ceat^ what is the time of Us cot^tifiuance? 

By theorem 4.^^ ■ 

/93.r5xg , /100xg--*793.75xax^6^!00x.06\ ^^^ 
IOOX.06 V ^ 100X2X-06 "■*/ 

100 X 2— y93..y5 X *06— too X -06 __^^ ^^^ 
100 X 2 X. 06 : 

ANNUITIES, LEASES, &c. taken ik beversiou^ 

First, by theorem ifidf anautties and pensions, &c. 
we have ^l:r±±2^x2c=^ 

Now^ if /> be changed into a, rtien^ 
_ -- — ss P,' or the principal 

example, , ~ 

What is the pwseni worth of « lease (fSlOOper an* 
num, to continue 10 years; hut ^ mat to commence till the 
mdofZyears^ ; : 

By the first parj .of theprem above, 

lOX10x.06^ 10X.O6+2XlQ^^QQ^y^3y^ 
2X10X. 064^2 , 

pf haffthe rate per cent. For quarterly pajrinents, take 
a fourth part of the annuitv, or yearly rent, and four* 
times the number of vears, that Is, reduce the years into 
quarterai and then the qiH)tient of the uppei^ part divide 
ed by the lower, ^i}l \M the ratio of a fourth part of the 
rate per cent. - , 

^ U tbj& payments are to be half yearly, tiien u will he 
eqiial half of the ^ven lease, pension, &c., and r will be 
eqyal half of the given rate, and #, which is^ required, will 
be equal the number of payments, or half years^ 

If the payments are to be quarterly, then ti will be a 
fourth part of the given lease, pension, &c., and r will 
be a fourth part of the ratio of the given rate, and t will 
be the number of quarterly payments* 
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Now, making ^3= a, we havc^ ^ 

-lH:^=ro8.ro53+ Ans. 

2X.06 + 1\ 
For^ 706.7053+ put to interest two years, (the 
time elapsed before the lease commenced,) at the 
given rate, will give 56793.75;' which proves the 
answer to be true. ♦ 

TO PIND THE YEARLY INCOME OF AN 
ANNUITY, &c. IN REVERSION. 

By formula l, in simple interest, /^^r+/>=r^. 
In numbers, 708^ 7053 X .06 x 2 + 5^08.7053 = 
793.75 = amount of 708*7053+for 2 years =s« the 
time before the reversion. 

Again, per formula in case 2 of the present worth 
of annuities, or pensions, &c. — —L v 2Ps=zti, 

We get in numbers, -: IPX. 06 + 1 

100 X.06— 10 X .06+ 10 X 2 

X 793.75 X 2=:.5£12.= i00. Ans. 
25.4 



Or 10X-06 + 1X 793.75X2 _ 2540 _^qq 
' 100 X .06—10 X .06 + 10 X 2 "^ 25^4 

Note. By referring to the preceding theorems, 
any case of a similar kind (however varied) may be 
easily resolved. 

REBATE Oft DISCOUNT. 

By the rule of discount, if i niyear, ^:±:^any time, 
r as rate per cent, ^=8um to be discounted, and *= 
present worth, 1 : ' :: r : ^r=sa fourth number. 

Again, fr+1 : 1 ::^ : =/>, the present 

worth* 
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And by the resoiutioa of equations we have, 
1. _i— ==]&. ^ 

3. ?^=./. 

4. — £.=5cr, 

<;ase1* examfls 1, 

What is the present worth of ^\m fcr ^Oyearsi of 6 
percentP 

By theorem t. ^^^ — ^« 862.50. Ans. 

10 X ,06+1 

CASE S,' EXAMPLE 2. 

Suppose J receive g62.50 noWjformsum of money due 
10 ycar^ /tenr^^ allotting 6 per cenf for present pavmeniz 
what sum wdkst dm ut firsts ^ 

By theorem 2.. 

62t50x 10 X. 06 + 62-5036: glOO/ Ans. 

CASE 3. EXAMPLE 3. 

Th0 present worth of glOO, due for a certain iim&to 
come, ts 862.50, at 6 per cent; in what time should the 
first sum have teen paid, if no rebate had been made.^ 

eASS 4^ EXAMPI^E 4, 
62.50 Xl<> 
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COMPOUND INTEREST. 

Let j&=n principal, l=time, r= interest of jei,or 
Si, Rr= j+r the amount of j^l, or Si, and its in- 
terisst, f sssutn of money due at the end of that time. 

Per question, i + racRasjnoney due at l year's 
end- _ • 

1 : R :: R : R/^ = l : 1 +r : : 1+r : l+2r+r« 
ss money due at 2 year's end. 

1 : R :: R* : R3= money due at 3 year's end. 

H^ss money due at t year's end. 

1 : .R*^ : : p : pRt^l^r'lf xfi^^^ount oip for 
the time t; and fiWsss. And by the resolution of 
equations we get 

2. !.=/». 

^ ^ Or, ^=: R' which bemg 

3. Log- ^— log- P^\ Scontinually divided by 

Log. R y R, till nothing remains, 

' the number ojF those di- 
visions will be nr. 

4. la»R^ 

P 
Or, IILr. Or, !±iif=ll2I:i«a 

Ifj&sailOO, t=z4f years, r=a. 06, interest of dBl, or 
Ui, for 1 year, and R= 1.06, amount of money due 
at the end of l year, &c. 

0A8£ 1. Bj^AMFLE 1. 

Bequired to find what glOO would cmunmt to in 4, 
jfearsy at 6 per eenty compound interesti 
By -theorem 1. 

100 xlT06n*=x 8126.247696. Ans. 

dASE 2. EXAMPLE 2. 

What principal must be put to interest, to amount to the 
sum of 8126.247696 in 4 yearsy at 6 per cent? 
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= 100- Ana. 



By theorem 2. 

126.247696 126.247696 



1.26247696 ^ o6 

CASE S, EXAMPLE 5. ^ 

In what timewm glGO awcwmf to gi^.547®6, at 6 
l>er cent? # ^ ^ 

By theorem 3. 

126;^4769_6^ 26247696= i:Sn*, and 
lOO 

1.06)1.26247696" 



1.06)1191016 

1.05)11236 

1.06)106 
106 



Here, because it required four 
divisiofls, before it divided' even 
without a remainder, the time 
is 4 years. Ans. 



-Or 2'1012236^2.000000a _:^ ^ 

' ^0253059 - . * . 

Note. 2.l6l2236^log. of 126.^47696«^. 
2,0000000= log. of 100. =/&. 

O.0^53Oi9^log. of 1.06 =Rv 

£ASE 4. EXAMPL6 4* 

Mwhtdratefer centwiU BlOO^ amomtto gl26.247696> 
mAyear^ 
By theorem 4* 

f*i^ai«S?)*=-1.06=R, and R-i„.06= 
V 100 / ^ 

Tltr^ or 6 for every ipo«:6 per c^nt. A^8• 

ANNUITIES, OR PJBNSIONS, IN ARREARS. 

If M equal the annuity^ or yearly rent, f equal time 
of forbearance, r equal the interest of *ei, or gl, for 
1 year, &c. R equal i -f-r, ;y equal sum of all the ar- 
rears or amount. "^ 
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Wssmooey due «t i year's end. 

2u^ru^u+Ru^aTre^r at 2 year's end. 

w+^R+wR^ssarrear at 3 year's end. 

u+uR+uK^+uil^z±^fre^r£or4ye^r5. 

u+uR+uR^+uR^ .,.. to wR*-^=arrear for t 
years. 

1.4,R4.R^^R3 . ,,.. . . tes R^l I RxR^-^—l 

R'-i R^-1 ■ "^-^ 

= — ~'^'-: x»= money due at the end of t 

years. 

. R^z/l-^ ^ 

!• -: ; as*. 

r ' ^ "" "^ ■ , '- . 

2. ^_=«. . 

Log. ro+l 

*• — 7-=-+l = R* or /= !L 

« " Log. R 



(^0- 



^ 



%/ir+i-R. 
u 



— R— R'sss -ZZr, from which R may be found, and 
u u 

then r. ^ 

C^SK 1. EXAMPLE K 

^^T^.tcrlU a}tance?intt%(>f glOO p^ annzim, payable 
guarteiiyf amount to in 4 yearsy at 6 j}^r cehtP 
By theorem 1 . 

100 X 1-06 X 1.06 X 1>06 X 1.06— 100 _ 
1.06—1 
100 X 1 .06^— 10 0_ 126.24^696 — 100 _ 26.247696 

1,06 — 1 1.06 — 1 'Oa 

«=43r.4616 Ana. 
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CASE 2« EXAMPLm£. r- 

What anntdtp hdng forborne 4 years, unU amount to 
8437.4616, at Q per cent? 
By theorem 2. 

43r!4.616x-06 25.247696 - 

1,Q6 I — -1 .26247696 

CASE 3. EXAMFL]^ S* 

In what time unU SlOOper annum amatmtto £437.4616, 
allowing 6 per cent for 1M forbearance ^f payment? 
By theorem 3. ^ r 

437.4616 X ^06 ^ =^1. 26247696 =^R^ 
100 . - 

And Log. of 1.26247696 =g .l012236 _^ j^^^ 
Log. of 1.06 «.0253059 

But 1,06)1,26247696"^ 



1,06)1191016 
1,06)11236 



1,06)106 
106 



Here, beeause four divi* 

sions^ by the amount of 8i 

>for 1 year equal R, exhausts 

the power R<«1.26247696, 

the time is 4 years. 



JCA6E4. EXAMPLE 4. 

Jit what rate per ^enty will an annuity of S^OO per an* 
num amount to g4S7.46i6, in 4 year^ 

By theorem 4. 
437.4616-100^3 3y^^^^^437;4616R_R4 ^^ 

100 100 

R* — 4.374616R=»— 3.374616, an equation from 
which R is foucd=i,06, and 1.06 — l*,06=«r, or 
6 per cent, Ans. 
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PRESEKT WORTH OF AKN^ITIBS. PENSIONS, &c. 

If /equal present worth, v equal the annuity, t 
equal the time, r equal the interest of £l or Kl tor 
1 year^ R equal 1 +rj hence, by formula )>R'equ^^y 

and by a preceding formula^ — i— x u also equal s. 

R* 1 
We have, /R' « ixf^, fropawhichyatid by 

the resolution of equations, 

. rR« r 



3. 



pr 



1-1 



3. W *^ »..-Log-"~l6g.«-/>r 

w— -j&r JLiOg. R 

4. R»+-R'— R*+^--» an equation from 
which R can be found, and r, likewise. But, from 
the third formula Ra= f — — )r» however, as the va- 
lue of r depends upon that of R^, it had better come 
from tfie fourth formula. 

CASS 1. SX AMPLE 1. 

What is the yearly rent of ilGO^ to cpMnue Ayears, 
wvrth in ready mon$y^ at 6 per cent? 

By formula l« 



1 ,06 * X .06 1 .2624r696 X •OS 

346.5105+ Ans. 
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CASE S. BXAMPLB £• 

What arniuUy or yearly rent, to eorUivuie 4 yedrsy/may 
he purchased for 8346.5105+ at 6 per cent? 
By theorem 2. 

346.5105 X.06 _ 20>r9063 \ ^ ^0'79063 _^^^ 
"^ r~_l_ ^1^.7920937 .2079063 
1.06* 

OASB 3. BXAliPLE 3. 

Hmv Urngmayaleas^efilOOperantiumf bekad for 
{$346.5105+ allowing ^per cent to the purchaser? 

By theorem 3. 
Log. 100— log. 100—20*79063 _ 2— I.g9^yy64 _ 
Log. 1.06 .0253059 

.1012236^^ j^^ 
.0253059 

CASE 4. EXAMPi-B 4. 

Jt whai rate per cent per annum will an annuity of 
jSlOO ammnt to g346.5105 + in 4 years? 
By theorem 4. 
j^4+l 100_ii,^ 10O_ ^„ .^^ 

^ 346.5106 346.5105 

from which R is found, equal 1.06, and 1.06 — l«e 
ras^f y or 6 per cenu Ans. 

ANNUITIES, LBASES, Jcc. TAEEN IN RBVEBSION. 

If V equal time in reversion, f equal first present 
worth, and P equal second present worth, arising 
from changing /» -7* R — 1 into m^ t equal continuance 
of lease, and the other terms as before. Frcmx the 
nature of annuities in reversion^ we have 

1. w— ^.=/», and /y^R-^issa number, whidh 
change into w, and ^=P 
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5. PR'ssOTi If »t be changed into jp, 
«'— 1 

^'v^- K-ixR^xK< ^* R'-i , ^* 

Againi/»R^c=amouot:=sa, which change into Pan* 
we have, 

P+J*— PR iog.R 

R can be fotind. 



4. R<+l_R'xP-tr«^_tt ^^ eq„^ti<„ fr<>„ ^hiclj 



1 OA^B t. EXAMPLE 1. 

fniat is the presetd worth of tlie reversion of a lease af^ 
j^OO per armunij to continti^ 4 ^edr8,bu$ not to commence 
UU the end of 2 years^ aUomng 6 per centio thegurchaset? 

By theorem 1. 

ioo~_-i22_ =:2ar9or, and ?2:I22?^ 

1.26547696 .06 

^vf A <ii AAA. a«^;« 346.511666 346.511666 

346.51 loo6; again , . ^ aaB n . ■ > m~- sss 

106* 1.1236 

308.3941+ AhSk r 

CASE. 2. EXAMPLE 2. 

WhatantmUy^oT yearly rent^ to be entered upon 2 y&otrB 
hence, and then to continue 4 years^ may be purchased f or 
8308.3941 reod^^^monei^, of 6 jper.^entP 

By theorem 2. > 06 X i-OP^ x 1,06« x 308.3941 ^ 

1,06*— 1 . 
.06 Xl.2fe24r696x 1.1236x308.3941 .^^ * 
1.26247696-1 ^^^' ^"' 

CASES. EXAMPLES.^ 

Tfie^ present worth of a cerkdn lease in reversion^ »« 
308 3941/ the lease is glOOper aitnimi- andcomnprnces ' 
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S ^ears hence, amf th$ aUoumnee to tb£ gutehasetU 6 Mr 
cent; Idtmaki the tiimqfits eimtiimance* 

By theorem 3. Fir$t^ a08.5941 xl.06^= 

308.3941 Xl*1236=34Ml 1666. 

Agam, - ^ , ' . . - ,. aess. 

346.511666+ 100— 346*51 1666 X 1.0« 
1 .26247696 and 
1.06)1.8624769^ 



1.06)1191017 



1.06)11236 



1.06)106 
106 



Here the number of division^^ 
>beforethe dividend was exhaust- 
'edv being 4, the time is 4 years. 



Bat by logarithms, 



3U, 100— L, 346.5i 16664- lOO-r-346.511666 X 1»06 
' ^- Log. 1.06 ^ . ■ 

S94. Ans* 

Thatis, £z±!28Hi»4. AB8. 
\ _ .0253059 

CASE 4. EXAMPLE 4. 

The present worth of a certain lease in reversion, is 
£308.3941^ the lease is jSiOO ger annumj and commenees 
2 years hence, to continue 4 years^ required^ the rate per 
cent* 

By theorem 4. 

308.394 308.3941 

an equation from which the amount of $1 per year 
isiiady equal 1.06| and 1.06.^1s=s.o6:s j|7:;s6 per 
cent. Ans. 

PURCHASING REAL OR FREEHOLD ESTATES. 

^A real, or freehold estate, is such as is- bought to^ 
continue forever. 
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^ To find the valu6 of an anmiity to continue for^ 
ever, at a given rate of coip pound interest. 

Let/> equal present worth, u equal annuity, r eqttal 
inlerest of £U or jgl, R equal l+r equal principal 
and interest of dBl, <>t^U for one year, 

«=?LZ!lxu; But since t is infinite, H^ is infinitely 
gteatertban 1, whenceR*— l=«*R^andjp=^^Xt««^~ 

u 



Si T 



CASE 1; EXAMPLE \\ 



Suppose a freehold estate (or one which ishought t& 
continue fcrrever) of $100 per annum; what is it worthy 
allowing the buyer 6 per cent fpr his money? 

By theorem 1.' ^^ ^gieeef, Ans* 
^ ^ 1.06—1 ; 

CASE^. EXAMPLES; 

jB^ a freehold estate is bought for Sl666|, the allowance 
of 6 per cent made to tJie buyer; I demand the yearly^ 
rent. / 

By* theorem 2. I666f x 1.06— l5=Sl00; Ans. 

CASE 3. EXAMPLE 3. 

Jf a real estate of 8 100 per annum^ be^sold for $,1666^ ^ 
J demand the rate percent: ' - > 

By theorem 3. i^£!^i±i^=: 1.06= amount: 

of £i^ or Si, at 6 per cent^ and l.0.6~l = .06==-j4^, 
vsr6 per cent. Ans. 

Note. As the time is supposed to be initoite, in 
auch questions as the preceding, tio formula is ne-. , 
ccssary.to ?hew the value of t^ 
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PURCHASING PBB?iHOLD ESTATES IN lIEVEUSldX. 

From the doctrine advanced ifi case 1 of the porchas*- 

ing real estates, &c. — !L-=p, and ^^ =P. 

U — 1 > Kf ^ ^ 

2. PR*=|?,and ?3!!=:2BL^pR-.p=z(. 

CASE !• EXAMPLE. 1- 

IJ a freehold estate of ilOO per annum,, to commence 2 
years hence, is to be soli, what is its worthy allowing the 
pttrchaser 6 per cent for his present foyment^ , ^ 

By theorem 1. 



= 3L666|, and l^^==r 1483.^384+ Ans. 

CASE 2. EXAMPLE S. , 

Suppose a freehold estate j to comm^ceQ years hence, is 
sold for 5^1483.2384, allowing the purchaser 6 per cent 
for his present payments wfmt is the yearly income^ 

.3y theorem 2. 1483^2384 x 1.06^ =i666|, 

and I666f.x 1.06— I666f5=l00. Ans- 



LOGARITHMS. 



As we' have had occasion to . use logarithms, in* 
solving several problems in the preceding part of 
this work, we shall briefly show how they may be 
constructed, and also, something of their uses. 

Logarithms are a series of numbers, so contrived, 
that by them the work of multiflicatioti may be pcir* 
formed by addition; and the operation of divisioD 
may be dbne by subtraction. Or, logarithms arc 
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iXne iiidiceS) or series of numbers in aritbmetital pro-^ ^ 
' gression, corresponding to another series of numbersT 
in geometrical progression. Thus: 

(0, 1, 2j 3, 4, 5, 6, &c. Indices, or logarithms. 
-1, 2, 4, 8, 16, 32, 64, &c. Geom. progression. 
Or, ' 

0, 1, 2, 3, 4, 5; 6, &c. Indices, or log. 

1, 3, 9, 27, 81, 243, 729, &c. Geometrical series. * 

Or, . 

0, U 2, 3, 4, 5, 6, In.prL. 

1, 10, 100, 1000, 10000, 100000, lOOpOOO, &c. 
Geometrical series. Where tht same indices serve 
equally for any geometrical series, or progression. 

Hence it appears, that there may be as many kinds, 
of indices, or logarithms^ as there can be taken kinds 
of geometrical series. But the logarithms most con- 
venient for common uses, are those adapted to a geo- 
metrical series increasing in a tenfold ratio, or pror 
gression, as in tte; last of the foregoing examples. 
In the geometrical series, 1, 10. 100, 1000, &c. if 
between the terms 1 and 10, the numbers 2, 3, 4, 5, 
6, 7, 8, 9 were interposed, indices might also be 
adapted to them, in an arithmetical progression, suit- 
ed to the terms interposed between 1 and 10, con- 
sidered as a geometrical progression. Moreover^ 
proper indices may be found to all the numbers that 
can be introduced between any two t€rms of the geo- 
metrical series. * 

But it is evident, that all the indices to the num- 
bers under 10,* must be less than 1; that is, they must 
be fractions. Those to the numbers between io and 
100, must fall between 1 and 2; that is, they are 
mixed numbers, consfeting of 1, and some fraction. 
Likewise, the indices to the numbers between i 00 
and 1000, will fall betweea2 and 3; that is, they are 
mixed numbers, consistiijigpf 2 Hnd some fraction; 
and so of the other indices* Hereafter the integr^ 
part only of these indices, ivill be called the index; 
and the fractiouai part will be called the lo^ithm. 
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The computation of these fractional parls^ b cailltd* 
making logarithms; and the most troublesome part 
of this work, is to make the logarithms of prime. 
numbers, or those which cannot be divided by any- 
other numbers than themselves and unity. 

' For computing the logarithms of numbers. 

Let the sum of its proposed number he called A, 
Divide 0.8685889638* by A, and reserve the quo- 
tient; divide the rescfrved quotient by the square of 
A, and reserve this quotient; divide the last reserv 
cd quotient by the square of A, reserving the quo- 
tient still; and thus proceed as long as division can 
be made. Write the reserved quotients orderly un- 
der each other, the first being uppermost; divide 
these quotients respectively by the odd numbers 1^ 
' 3, 5, 7, 9, 11, &c.; that is, divide the first reserved 
quotient by 1, the second by -3, the third by 5, the 
fourth by 7, &c., and let the quotients be written 
orderly under each other; add them together, ^nd 
their sum will be a logarithm. To this logarithm 
add the logarithm of the next less number, and the 
sum will be the logarithm proposed. 

— :— *— < ' . ' — "^ ■ ' ' ' • ' 

* 0.8685889638+ is the quotisnt of 2, by 2.302585G93t 
which is the logarithm of 10; accordifig to the first forhi 
of Lord Napier^ the inventor, of logarithms. Thetnatii 
nerin which Napier's Jogarithm of 10 is found, may b* 
seen in most books of algebra, and in systems of mathe- 
matics generally, where tne analytical art is discassed. 

t The logarithm of 10 itself, is derived from the follow- 
ing theorem, viz. . If lG=s Jlf,^ is founds=-9 • but, 

^X€+i.+L+L +1.4.1. +_ ,. &c. =2.30^5850896 

S 5 r 9 11 13 
=5s^pier's Log, of 10, Brigg's Log, of 10=1* 
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Required, the logarithm of the number 2» 

Hert the next less number is l , and 2 + 1 ss 3 as A> 
and A* or 3*=9rthcn, 

3)0.8685€8964 



9)9,2B^$99&54^ 1 =0.289529654 
9)0.032169961-^ 5«0.0107'2332O 
9)0.003574440^ 5=0.000714888 
9)0.000397160-5- 7=O.OOQO|673r 
9)0.000044129^ 9,=p.OOOO(^903 
9)0.00000490o r^l s=:0*0OOOOO44A 
9)QjQ00OO0544-r- 13 = Q.t?/:HX)00043 



O.OOD0PPO6P-*- 1 5 « O.OOOOOOC^ ■ 



''<■-- 



To this logarithm 0.301029995 

add the logarithm of Isa=6.000*>c5e000 * 

Their sum. 0.301029993 log. of 2 

The manner in which the division is here carried 
on, may be readily perceived^ by dividing, in the 
first place, the given decimal by A, and the succeed- 
ing quotients by A^; then letting these quotients re« 
main in their situation, as seen in the example, di- 
vide them icespectively by the odd numbers, and 
place the new quotients in a column by themselves. 
By employing this process, the operation is consi- 
derably abreviated. 
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sxampi«kS. ^ 

Required the logarithm of the number 3. ^ 
Here the next less number is 2; and 3+2=5==^ 
A, and A* =25. 

5)0.86^588964 

25)0.175717792-^ r=0.ir3n7r92 



\ 



25)0.006948711-2- 3« 0.0023 16237 
25)0.000277948 -t- 5=0.000055589 
25)O.OOOC411ir-5- 7a=O.OOOOQ1588 
25)0.tX)e«to0444-5- 9=0.000000049 

^^irooooooiT-^ j>-^^^boooooooi • 

A'O'this logarithm 0.176091256^ 

,^ ' JbcJPgaritlHn of 2=0.301029993 

Their d^m, 0.477121249 log.^of 3^ 

Them because the sum of the logarithms of num- 
bers, gives, the logarithm of their prpdi^t; and the 
difference of the logarithms, gives the logarithm of 
the quotient of the numbers. From the preceding, 
liigarithms, and the logarithm of 10, which is i; a 
great many logiarithmft can be. easily made, as m the> 
toUowini; examples. 

EXAMPCB 3. 

Required, the logarithm of 4. 

Since 2x2.=4, 

Then, to the logarithm of 2=0.301029995 
Add the logarithm of 2=0.301029993 



The sum equal logarithm of 4=0*60205998^ 
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EXAMPLB 4. '^ 

laequired the logarithm 6f 5. 

10^2 = 5, therefore. 

From the logarithm of 10=1.000000000 
Subtract the logarithm of 2=0.301029993 

The remainder is the log. of 5=s0.698970odS^ 

BXIlMPLS 5. 

Required the logarithm of 6. 

6=3 X 2, therefore, 

To the logarithm of 3=0.4771^1539 
Add the logarithm of 2=0.301029993 

-Their sum equal logarithm of 6=0.778151232 

EXAMPLE 6. 

Required the logarithm of 8. 

8=2^ therefore, 

Multiply the logarithm of 2=0.301029993 
By 3 

, a ^ 

The product equal logarithm of !8=0.903089979 

EXAMPLE 7. 

Required the logarithm of 9^ 

9=3^, therefore, 

The logarithm of 3=0.477121239 
Being multiplied by 2 . 

ITie product equal the log. of 9=0.954242578 
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EXAMPLES. 

Required the logarithm of ?• 
Here the next less number is 5, and 6-f fswlJ^ 
A,andA»*16^ 
13)0.868588964 

169)0.066814535^1=0.066814535 

169)0.000395352-5-3=0.000131784 

l69)0.O000O2339-*-5=«:O.0OO0O0468 

0.000000014-5-7 = 0.000000002 



To this logarithm =0.066946789 
Add the logarithm of 6=0.778151239 

Their sum equal O.845098028=log. of /• 

rofi2'1 fof3and4. 

I of 14 I j of t and 2* 

,«. I J of 15 lis equal to the . of 3 and 5* 
1 he log.^^ ^f J g >^^ Qf ^lj^ jQg,3<| of 4 aad 4. 

* I of 18 I of 3 and 6. 

Lof20j tof4and5. 

The logarithms of the prime numbers, 11, 13, 1 7» 
19, &c., being computed by the foregoing geMral 
rule, the logarithms of the intermediate numbers 
are easily found by composition and division. It 
may, however, be observed, that the operation is 
shorter in the larger prime numbers;, for when any 
given number exceeds 400, the first quotient, being 
added to the logarithm of its next lesser number, 
will give the logarithm sought, true to 8 or 9 places; 
and, therefore, it will be very easy to examine any 
suspected logarithnQL in the tables. 

To add and subtract by logarithms is more curious 
than useful, and is generjjily omitted in the books. 
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1 sliall, however, shew how addition and subti^action 
may be performed by logarithms, first, and then go 
on to give various examples in the arithmetic of log- 
arithms. 

If a equal the greater of any two numbers to be 
added or subtracted, and 1& equal t^e lesser, 

Then ^ + 1 x*=a+^Vp^^^^^^^ tonsiderations 

a . , i the following rule results: 

And r.— ix^==^— ^J 

b , . 

From the logarithm of the greater, subtract the 
logarithm of the lesser, and find the number corres- 

Eonding to the remainder; then, if the joriginal mini- 
crs are to be added, add 1 to the number last found; 
if to be subtracted, subtract 1; a»d the logarithm of 
the remainder, thus increased, or diminished, added 
to the logarithm of the lesser driginal number, will 
^ve the logarithm of the sum, or diiFerence. 

EXSiMPLE !• 

Add 350 its log: 2.5440680 
To 240 its log. 2.3802112 



Number 1.458 log.s=0.16385^8 
1 ' 

Sum 2.458 log. r=r 0.3905 81 9 
Add log. of lesser 240=2.3802112 

Sum answering to log. of) _ ^^ ^ 
350 + 240=590 Ans. J^'^^^uz^i 
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EXAMPJLK 2. 

Subtract 240 from 350 its log. 2.5440680 
. . 240 its log. 2.380^1 12 



1.4583 number answering tadifF/logs.o. 1638568 
1 



.4583 difference, its log. «= —9^698939 
Add log. of 240, with its index4. 10=^12.3B021^2 
The number 110 answering to the! — 

opposite log. is equal to the re- > 2.0411051 

quired difference. J 

This log. is not very exact, being only true to 3 
places of decimals. 

Or, if log. tVAV b^ taken, which is equal to the 
log. <rf .4583, it is done thus: 
Log. of 4583=^3.6608939 , . 

Minus ^^1^ ^^ 
log. of 10000 J 

;=^-9.6608939=log. of .4583 equal 

— ^1.6608939 
To which add log, of 240 =i? 2.3802112 

Log. of difference ==(1100 2.041 1051 

MULTlPUCAtlON OF LO0ABITHHS. 

RULE. 

Add together the logarithms, answjerhig to the 
given numbers, (which must be previously sought 
for itt the table;)- the sum of these logarithms will 
answer to the product required. 

Whatever b carried from the decimal part of the 
logariAm, is to be added to the affirmative indices, 
but subtracted from the negative. Likewise, the 
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indices must be axlded together^ vfhtn they are all of 
the same kind; that is, when they are all alErmative, 
or all negative; but when they are of different kinds, 
the difference must be found, which will be of the 
same denomination with the greater, 

EXAMPLE I. 

Required, the product of 86.25 multiplied by 6,.48. 
Log. of 86.25=3 1.935759 
Logrof 6.48s=0.8115r5 



Products=558.9 . 2-7'4rS34 

EXAMPJ.E 2. 

Rajuired, the product of 46.75 and .3275. 
Log. of 46.75= 1*669782 
Log. of .3275 = 1.515211 



Productrs: 15.31+ 1.184993 

EXAMPLE 3, 

Required, the product of 3.768, 2.053, and 
*<X>7693. 

Log. of 3.768=0.576111 " 
Log. of 2.053=0.312369 
Log. of .007693=— 3.886096^ 



Product of ,05951 + — 2.774596 

EXAMPLE 4. 

Required, the pVoduct of 27.63, 1.859, .7258, 
and .03594. 

Log. of 27.63ft=i 1.441381 

Log. of 1 .859=0.269279 

Log. of .7258«»— 1.860817 

Log. of .03591 =—2^555215 

Product neariy= 1.339^0.126^92 
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DIVISION BY LOG AKITHMS. . 

RULE. 

From the logarithm of the dividend subtract the- 
logarithm of the divisor, and. the remaioder will be 
the logarithm of the quotient/ In this operation, the 
index of the divisor must be changed from affirma- 
tive lo negative, or from negative to affiraiative; and 
then the difference of the affirmative and negative in- 
dices must be taken for the index to the logarithm of 
the quotient. LikewiQei whea one has been borrow- 
ed in the left hand place of the decimal part of the 
logarithm, add it to the ind^^x of the divisor, if affir- 
mative, but subtract it, if negative; and let the index. 
thence arising, b« changed, and worked with as be- 
fore*. . . 

EXAMPLE 1. 

Divide 558.^ by 6.48. 

Log. of 558.9=«2. 747334 * 
Log, of 6.4B=«0.81T5r5 



Quotient; 86^25^1.935759 

EXAMPLE 2, , ' ; 

Dmde 15.31 by 46.75. 

Log, of 15.31 «t.l849r5r 
Log, of 46.75== 1.66^782^ ^ 

Quotient, .3275== —1.515193 

EXAMPLE 3. * 

Divide .05951 by .007693. , 

Log. of .05951=5—2.774590; 
Log. of .007693= —3.886096, 



Quotient, 7*735=0.8B8494 
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«- EXAMPLE 4. 

Divide .6651 by 22.5- 

Log. of .6651= — 1.82288r 
Log. of 22.5= 1.352183 



Quotient, .02956= —2.470704. 
PROPORTION, 

OR THE RULE OF THREfc IN LaGARlTHMS. 

' Having stated the three given terms, according to 
the rule in common arithmetic, write them orderly 
under one another, with the signs of proportion^ then 
add the logarithms of the second and third terms to- 
gether, and from their sum subtract the logarithm of 
the first term, and the remainder will be the logarithm 
of the fourth term, or answer. Or, add together the 
arithmetical complement* of the logarithm of the 
first term, and the logarithms of the second and third 
terms; the sum, rejecting lO from the index, will be 
the logarithm, of the fourth term, or the term re- 
quired. 

BXAMPLISS. 

If a clock gain 14 seconds in 5 days 18 nours.-, 
how much will it gain in 17 days 15 hours? 
5.75 days : Log.==0.759668 

17.625 :: Log. =« 1.246129 
14 sec. :- Log. =: 1.146128 

*^' ' 2.392257 

0»75966a upper log* 



Ans. 42."91 = 1.632589 



* Arithmetical complement^ is the common logaritliiB- 
ttdj^ractedfrom 10 or 20. , ^ ^ o,t,zed.v Google 
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Or thus, 5.75 days : Arith. co. log. =9.2403*2 
17.625 :: log. =s 1^246 12^ 

14aecoiid8 ; log. = 1,146128 



Ans. 42. "91 as before. 1.632589 

2. Find a fourth proportional to 98.85^ t.96^ 
apd 347.2 

98.45 : log. 8= 1.99321 6 



347.2 :: log. = 2.54058a 
1.969 ; log.=0^294246 



2.834826 
1.993216 



Ans. 6.944==0.841610 ^ ' 

3. What number will have the sanae proportion t?o> 
JR52ft as .3^75 has to .0131. ^ 

.0131 :log.=r— 2.11/271 -^ 

.3275 : : lQg.«?~1.5152li 
.8538 t log.=— ^1.931i356- 



—3 .446^^67 

—^.1 17271 upper lo^. 



Ana. 21.35 = 1.329296 
^4. Beqiiired, a thirdvproportipnal number to 9*642 

snd 4.821* 

9.642 :. log.=d,98416^r 

• • • . ' — ' -■*■ 

4-8S1 :tlog.«0.68313T 
4.821 : log.=:0.683137 
*' 1 "_ '; ■ i ' / ] 

1.366274 
0.984167 upper logf^ 



Ana. ^•411-i^,3a2107 ^ m 
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INVOLUTION. 

To find any power of a given number by logarithms, 
airs.E. 

Multiply the logarithm of th^^given njimber by 
the index of the proposed power, and the product 
will be the logarithm, whose natural number is the 
power required- 

. When a negative index is thus multiplied, its pro- 
duct is negative; but what ^as carried from the de- 
cimal part of the logarithm, must be affirmative^ 
corisequentlyj^he diflference is the index of the pro* 
duct, which difference must be considered of the* 
same kind with the greater, or that which wa& made 
the minuend* 

- XXAMPLES. 

1. What h the second power of 3.874? '" ^ ' 
log. of S.8r4«0.588i60 
Index 2 



Power required, 15^.01 ^ 1 .1 76320 

2. Required, the third power ot the number 2.768V 
/ Log. of 2.768=0.442166 » 

3 



Ans. 2^.21=? 1.326498 

Z. Reqmred, the second power of the number .285Ti' 
Lbg,of.2857= — 1.4559tO / ' '' 
Inde^ 2 

» « 

Ans. .08162= —2.91182a 

4. Required,, the third power of the number ,5^916. 
Log., of .791^= — 1*898506 

3 * 



Ans. .4971= — i-6955^,(GoogIe 
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EVOLUTION. 

To extract a»y proposed root of a given number^ 
by bgarithmsy 

Finjl the logarithm of the given number, and di- 
vide it by the index of the proposed root; the quo- 
tient is a logarithm, whose natural number is the 
root required* 

When the index of the logarithm to be divided is 
negative, and does not exactly contain the divisor 
without some remainder, increase the index by such 
t a number as will make it exactly divisible by the in- 
dex, carrying the i^pits borrowed as so many tens to 
the left hand place of the decimal, and then divide 
as in whole numbers. . 

EXAMPLES. 

1 . Required, the square root of 84^. 
Index 2)2.92 78 83= log. d 847. 

1.463941 = quotient=log. of 29*103+ Am 

2- Required, the cube root of 647:. .- 
Indei 3)2.927883 

0.975961 =«quotients=s log, of 9.4di3. Ans» 
nearly.^ 

3. Required^ the square root of .093. 
Index 2)— 2. 968483 ar log, of .093 

— 1.4?4241==quot.ssslpg. of .304959. An». 

4. Required, the cube root of 12345. 
Index 3)4.091491 srslo^. of 12345. \ 

, l-363830=quotient=:log. of 23.116. Ans. 
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To fin^ the logarithm of any given number exceed^ 
ing those in th^ table, : 

If the given nuniber exceeds four figures, find the 
difference between the logarithms answering to the 

•first four figures of- the given number^ atod the next 
following logarithm; 'multiply this difference fay the 
remaining figiires tn the given number^ point off as 

Inaany figures to the right hand as tJiere are in the 
multiplier, and the remainder, added to the logarithm 
answering to the first, four- figures, wili be the requir- 
ed logarithm, nearly. 

Thusr^to find the logarithm of r3B5824/ ^ 

The log. of the first foUr figures, vizi 7385==3.868350 
/ i The next greater log. =3.868409 

\ \ '^ ^ , - -^ ^ 59^ 

Multiplied by the J*ema^mng figures 824 

— \ ■ ^".'"^ - V ■•: ■ : ' 236: 

. - : 118 

. .''.—'-■-- " - .472- 



Erst logarithm, viz. log. of f 385=:5.868350' 



48|616> 



IiOg.of?385824« ^.868398 

^ ; .738582.4=?^ 5,868398 

r3858.24=«= , 4.868398 

,76B5.%24«; 3.868398 

738,5824«;' 2.868398 

73.85824= 1.868398 

7.385824?= 0.868398 

.7395824=:* -^1.868398 

.07 3858^4=&c— 2.868398 

The logarithms are the same for decimal numbers 
as for whole, except that the indices^ ajfc negative* - 
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To find the number answering to any gtfen log,^ 

If l^e givoQ logarithi^ GSMiinQt be ec^^^ctly found in. 
the table^ and it more than four iigures be wafted in 
the correspondkig natural number; then find the dif- 
ference between the .given 8fed the ne^tt less loga* 
rkhms, i^ ^Iqfh annex as m^ipy cyphers as thefe are' 
figures required above four in ^he* natural number; 
tmich divide by the diffe;'ence between the nex^ less 
and next greater logarithmSyand the quotient annexed 
to the four figures formerly found, will giv-e the re- 
quired natural number* 

Thus: to find the natural number of t^ie tog. 4.8S8992'. 
The next less logarithm is S;8289895 which gives 67S5» 
The next greater logarithm is 3.8^9046 

3.828982 less log^ 

' . - \ '' 

Difference ,64 
Next less log. =5.828982 
Given log.«:3.828991 

64)90(1.4 Therefore, 1.4 beinc^ 

64 annexed to6f35^ wift * 

.-J- give 6r351.4^for th^ 

260 jiumber required. 

' ^ \ [^ '^ '..'■'' ■ • 

The logarithm of a vulgar fraction is found bjr 
^king out the logarithms of numerator and detKimi- 
natpi", ahd taking their difference; the remainder is 
the logarithm required* 

If3^a= 19 was given, the value of n^ is easily found* 
Thus, viz. n x log. 3«log. 19, and?^^" ^^ - - 



lpg« 3, 
B^Jog. 19^1.278m^^^^^^^^^ 

Therefore, 3»-6 8«x4« ^\^, ' 



Jt 



♦ Log. 3 f log. 19 : : t : 2,680146.' 
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Given, 1 3 1 . « 5 7 a 1 Ho fi^d the number answering 
to its power. 1.055701 X log. 13 — 1. 1/6091 = 

log, 15; therefore/isi-»«*^<>* = 15. 

If i95r-=*3^ waa given to find the,italue of n, Lx 

* n 

iog. i9p=log. 3? that i^^ !2iLii=.log.,3, a^d log. 19 

■ ' . ' , ■ . " ^- • - - 

==log. 3 xn; therefore, i2ili£.=^2.68(rt46«^n,and 

— 1 — --_l^=s3. From which we gather the fol- 

lowing rules, viz4 " 

1. The logarithm of the root of any power, mul- 
tiplied by the index of suck power^ is equal to the 
logarithm of the power itself; from which, by hav- 
ing any root and its exponent given, its correspond- 
ing power can from thenqe be ascertained. ^ , 

2. If any power, whatever,, and the index of its 
root, be given, its coirresj^onding root can from thence 
be aifcertained. 

Note. Thi^ above examples prove that the indices 
of all n«mbers are logarithms. 

By the above it is found that 
1«:2° 5=2*^ In like manner 1=5 10^ 

2=^2^ 4=2^ . 2.= iO.*^*^^ 

3 = 24|>^4J=^2V^«*^'« . ,. 3^10/^^;^^^ 

4=i2* ,.=*2^,;. 4=10.^^^^^ 

8 = 2* =2^^ 8=10.*®^®^ 

9 = 2|i|f^| = 2^-^«^^^ . 9=10.V*8^ 

We may therefore infer, that all positive numbers 
what^veri may be regarded as powers of any givem 
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positive number; or at least such pbwcrsof It m^ 
be fouoid, as shall differ from them by quantities les« 
than any which can be i^sigped. / r^ 

Many pretty,,thiajg8 might be shewn of logarithms, 
which the bouncb of th|5 present essay will not justi- 
fy me in doing. I shall conclude on this head, by^ 
saying^ that the convenience and indi§|)ensable use erf 
logantbms^.not only of this soft, but of many others, 
makes it a si4>ject well worth the time and attentioa 
of students- without a knowledgeof which, they 
never can be mathematicians^ 



DIVEEtlNG EXlEBCi^lS. 

1 . There is a certain number, which being di^j4f5d 
hy 11, the quotient resulting multiplied by 5,. that 
product divided by % from tihe quotient sub^act T5, 
to the remainder add 40, sfed h^lf the sum shall 
make 45. Required^ the number^. 

45 X 2—40 + 75 X 44- 5 X 11 = 1 lOO. Ans. 

2. A can do a piece ^^f work j alone, Jo 7 days, and 
B, in 11,* in what time could tHey both together do 
the work? " 

Now, because the ratio of B^s work to that of A'^s^ 
is ^7_ j^for 7 : n is in the ratio of -jT-x,) if A work 1^ 
B will work j\ of 1; therefore, i-f-y^:j=r= what both 
could «Jo in a day, jf working together =;xf* there- 
fore, ^xu, : ixv..: : 7A : 4;yV^. -Afts. 

Thesame> 7:1 :: 1 : 4'l.Wn ^j^i=.^^ 
otherwise j 11 : 1 s: i : ^y|then^ + „«^^ 

Therefore, \^v> : iw ii \d • 4^*3 . Ai;is. . 
But 74-11 : 7x11 :: 1 : 4-jV sanie.^s before. 
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S. A sheep-foW was robbed three nights succes- 
stvely;' the first night half the sheep were stolen and 
half a aheep more; the second, hm the remainder 
were lost and half a sheep more; thi last night, they 
took half what were left and half a iheep more; by 
which time they were reduced to 20! . How many 
were there at first? ^ Aneu 167. 

4. A and B together can build a boat in 20-daj9^ 
with the assistance of C they can do it in 12; in 
what time would C do it by himself,^ ^ 

d 4 w xo ' 

{S ; J ;; ,' ; S}""'"''--'='"-'^ 

^ ^ ^ XV w d d 

Therefore, 1 : 30 : : 1 : 30 Ans. 
But 20 — 12 : 20 X 12 :: 1 : 30 the same as before, 

5. A can do a piece of work in 1^ days, and A 
and B together in 8 daj^ in what time cam B do it 
alone? 

d d w vy 

{15 : 1 :: 1 : TVlthen ^_ ^ — ^ 

xo w d d 

And as 7 : 120 : 2 1 :' 17^ Ans. 

But 15— 8. : 15x8 :: 1 2 i7f Ans, 

6. A cistern, for water, has two cocks to supply it} 
by the first, it itiaybe filled in 45 minutes, and by the 
second in 55 minutes; it has likewise a discharging' 
cock, by which it may, when full, be emptied in 30 
minutes} now K these^ three cocks.be all left open 
when the water comes in, in what time will the cis- 
tern be filled? 

' CIS. cistern. chtern 

<l .4242—2 « .4232 gain in an hour. . 

cistern, cis. , h h ' " ^ 

Tlierefore, .4232 : 1 :: 1 : 1.2t\%6h 
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962 DIVERTING IEJCERCISETs. 

7. A^ B^ and C can eompkte a piece of work in 
15 days, A can do.it alone in 23 days, and B in 37 
days; in what tin^ can C do it by himselO 

d d m ^1^ ^ 

C IS : 1 ;:4 ; tV 1 "^ ^ ^ ^^ 

IS7 : 1 :; 1 : /y -* 

iu w d d , " 

ThctefoTe,49 : 1^65 iz 1 : 36:rV ^^r 

8. Five merchants, A, B, C, D, and E, resolved " 
to trade in compsmy, and agreed that A should ad- 
vance 4. of their capital, B /^, C \, D -j\, and E the 
rest. By an unforeseen accident, C was prevented 
from joining the company; but A, B, D, tind E ad- 
vanced their respective shareis according to agree- 
ment, and in one year, the profits^ of their trade 
amounted to SlOOOOO; how must tli^ sum be^ divi- 
ded among A, B, D, and E? 

||s=r^j. and 1— 4|=:,V— ***a>^ ^^dvanced by E. The 
several shares of the gain i??ill, therefore,. be as 4, vr» 
^yy and ^\, or as the least possible whole numbers, 
135, 75, 42, 28. Hence then, 

^135 :n r:48214fA'a 

4£::r^^^?^: 15000 D^g 
^ 28::J O 10000 E's 

9. Five political vagabonds, A, B, C, D, and £, 
are to be transported from the city of Philadetpbia. 
The transportation of A^ B, and C, will cost SlOl; 
of B, C, and D, Si 13; of C, D, and E, %Xl^i of 
A, D, andE, S112; and ot A, B, and E, gliS; 
what wifl Be the expense of transporting each? 

Ans. A«27, B=s:43, C=31, D=539, «ndiE= 

j546; for 27 +43 + 3 1 + 3^9 + 46« 1 86 =* ^ 4 « <, 

that is, the sum of the respective ^ares, is 

# cciual to one-third of the snm of the five com'* 

bmations of cv^ three pf ribem* 
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10. The commanding officer of a certain post being 
sick, was informed by a physiciaii^ that if five hand- 
fuls of a certain herb could be imniediately procured, 
t|ie disease might be removed. The officer ordered 
five of his soldiers, A, B, C, D, and ]^ to go instant- 
ly in quest of the herb; and^ as an inducement to 
return as quickly as possible, he promised io divide 
820 dollar^ amongst them, in a reciprocal propc^ji^p 
to the number of minutes in which each should pre- 
sent him with a handful of the herb. A returned in 
5y B in y, C in 9, D in 11, and E in 12 minutes. 
What share of Jthe 220 has each soldier to receive? 

fe^semi^A's share. . 



Ans. 



4.54i^§|«B's. 

6 42 9 _p)c 

ilf^l^D's. 
L2.65|4J.^ = E's. 



Proof S20.OO 



il. At what times of the day db the Jypur and 
liaui 
Kne? 



miaute hands ^^a watch form a continued straight 



h h m h m h m h m 
Ans. At 6, r 5/3f, 8 10^^, 9 16t\, 10 21i-\, 
km h m h m hm km 

1 1 2ri?T, 32tt> 2 43t\, 3 49^?-,;, and 4 54^- 

12. It is required to divided into two such parts, 

tfiat when those parts divide each other, (the lesser 

that of the gi^eater,) the quotient may be 99» 

• Solution. 99 + 1 = 100, and 9-?- 100=8 ^5^^= the 

lesser^ and 9 — ^^^r^S.-jViTi *^^ S*"®^^^^* ^^^ 

8*91 ^.O9«99.,^or Tltr)8.TVVC'TV^99- 

Rule^ for ail such questions. Add to the given 
quotient 1, divide the given number by the quotient 
thus increased, and this quotient is the lesser number 
required. Again; subtract the lesser from their sum,: 
and the difference will be the greater. 
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13. A person dying, left his wife with child;^ ^nd 
by his will, order^, that if she went with a son, v| 
of the estate should belong to hipi, and the rena^ain- 
der to his inothe|:; and if ^hc had a daughter, he ap-* 
pointed the na$)ther |" and the daughter;!^; but ii 
happened that 'she was delivered of both. a son and a 
daughter, by which ^he lost in equity ^^2000 more 
than if it had only been a girl- What- would haye 
fecen her dowry, if she had had only 2|r son! 

It is evident froin the nature^ of the question, 
that the estate should be sq divided, that eaqh 
* of the three have shares proportional to' those 
mentioned in the will, t 

That is, if the daughter has 1 share, 
The mother m,u5t have 2 

And of course the son 4 . 



Here the estate is divided into seven parts, of 
which the mother should have had f^; that is, 

fof ra=4f , had she had only a daughterf and 
ut §, that is, ^of 7,=2|, h^ ^hc had a son 
only; and 4| — 2=s2f , her SR more than SF 
she had only had a ckughter. 

Therefore, 2| : 2§ : : 2000 : 1750 Ans, 

14. In what time will any sum, (as Si bo) double 
and treble itself^ at 6 per cent ct>mpound interest? 

1. X^gvl00x2~log. lQ0^n.895644+year^, 

; Log. 1.06 
- Log. 10QX3-Iog, 100^^3^^4g^^^ ^^,3. . 
Log. 1,06 

15. A company of soldiers spent at a reckoning 
d83.i5, and it so happened* that each naan paid as 
many farthings asthenumber of persons in company. 
Required, the number of soldiers* 

;£3.15=x3600j'rj. and V3600=±60. Ans. 

16. Place the ipne digits together, so as to*ikiaI» 
e:Kacay lOQ. C^. . 
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If. How should I undertake to find two numbers, 
such, that their difference may^e exactly 12, and 
their product exactly 6? 

' - • Half difference = 6 ; and V s x 6 + 6 + 6 = 
* - greater^ and s/ex6 + %^6 the lesser; 

•* for \^42+6xV42— 6=r4ar— 3e=>6. 

I^Ie. To the given product add -the* square of 
half the given tiifference, the square root <>£ this 
added to half the given differei^ce is the greater, and 
if from the square root of the same^ half the given 
difference be subtracted, it will be the lesser. 

18. What number should I take, so that if r*add' 
4 to it, the sum will be equal to 4 divided by the 
required number? Ans. 2^21^2. 

' i?wA?. To the given number, add the square of 
its half; the sq^uare root of this sum, minus half the 
given number, will be the number required. 

19. What two numbers shall I take, so that if 
three times the greater, be added to five times the 
lesser, the sum will be equal to the greater divided 
by the lesser? Ans. || and Y/- 

20. In what order should 9 trees be planted, sa 
that there will be 9 rows, and 3 trees to each row? 

21. How should 7 trees be planted, so that the 
seventh tree «iay stand equally distant from each of 
the rest, each of the six being as distant from each 
oth^r as from the seventh? 

22. How-should five trees be planted, so that the 
fifth may be equally distant from each 9f the rest, 
when each of the four are as distant from each other 
as from the fifth? 

23. How should a gardener plant 19 apple trees, 
90 that he may have 9 rows, and 5 trees in each row? 

24. What three numbers should I take, that I 
may have 34 every time, when I add to the first half 
^e sum of the remaining two, to the second, a third 
of the remaining two, and to the third, a fourth of 
the remaining two? Ans. lO, 22, and 26. 
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24?» Suppose a ixiisMfe of ^pjWj'^Wai^^v iron, and * 

tin, to weigh 60/fc,,ahd the weight of gold ^and brasd 

together 40/J., the gold and tin 4pib* , and the gold 

and iron, 36^.; bow much was Aie weight ^ojf^ch? 

i Ans. ©old 30i Ib.^ brass 9 ilb. , iron' 5 iiS^ 

26. If 2 be 3t aod 3 be 5, and 6i be 1 1 , what iV" 
the half of 26^ tod the fourth of 27j - ^ . 

- - Ans. *5 5 Kaad2 841 . 

27*^ If a stone of 40/&. weight was to break \^W 
four pieces^ snch-that by help of them alone, ft per- 
son^might weigh i, 2, 3, hc/lbs. tp 40, what should 
the we ight.pf each piece be? 

Ans. 1, 3, 9i27/A«f respectively. . 
2a. The ages of A, B, and € are as follow: the 
age of A, together with half the sujii of the other 
two, is 73; the age of B, together with <3netdiird the 
. sum of the other two, is 54; and tfe^ age of C, Vf^ 
gether with one-fourth of the sum of tixe other: twa, 
:s 38. Their respective ages are required. 

% Ans. A's 48,.B's 32, C?s IS years,. 

5:9« A landed man two daughters had, 

And both were very fair; t 

To each he gave a piece of land, 

Oiie round the other square. ' 

At twen^ shillings ^n acre just 
J Each piece its value had; 

♦ ^ The shillings that did compass each /. 
For it exactly praidi " 
Jf 'cross « lining be an inch^ > 

As it is very near, 
Which wi3# the greater fortune, she 
Th^ |h^ the round, oriSquat^? ^ - 

Ans. Area of squat-e==250905.6 acres. 
^— Are«^ of circle= 197060.63^125? ^crcs*«- 
And of course each equal to as ' many pounda; 
which shew th^ she who had the square was 
much the better fortune*. This question may 
be done by Position or by Algebra,. 



DIVEaTl^p EXERCISES. SftT 

30* K. a roll^ bdtter weiglis fti one scale 3i/3., 
and being changed into the otSer^ weighs 4/A.; what 
is the tirue weight of the botterr . 

^Ans. Slbii for V2.2^ x4=3f which is a true 
• rule for all such cases, viz. the square »oot of 

the product of the respective weights, 

31. I have seen a pacic of cards\ wiA 32 numbers 
on «ach, so coptrived, that the numbers in their na- 
tural order, from t to 63,. were distributed amongst 
the cards in such a manner that the same numbers 
are to be found on I, 2, 3, 4, 5, and 6, of $hem, and 
others iJut on one or two of the cards. By help of 
these cards, one can tell anbther whatever number 
he may chance tb thint upon, if it do^s not exceed 
the highest, provided he be informed of the cards on 
which this number may be found. It is r.equired to 
construct these cards, and eiLplain^ how one may 
guess to such certainty. 

On the following page you see^ thai 1, 2, 4, 8^ 
16, and 32 are in the 1st horizontal row, and no where 
«lse; but 1 4-2=3} shews that 3 is to be foui;id in the 
first and second columns because it requires 1 and 2 
to make 3. If it requires thret or more of the top 
numbers to make one of the numbers in the table, as 
l+2+4+8=rl5, the number 15 i^ found in all the 
columns in \yhich l, 2^&c. are found at top; and so 
it is with all the other numbers, which are generated 
in the same way. The horizontal rank of numbers, 
1, 2, 4, &c. are in geometrical ratio, and the perpen- 
dicular rank on the left in arithmetical ratio; both 
together, the abscisae and ordinat<;s of the logarith- 
mic curve. The rank of geometricals at the head» 
viz. 1, 2y 4, &c. afford such combinations as make 
up all the other numbers, tn whatevter columns any • 
number stands, the sum of the geometricals which 
stand over such number, is equal to it; and the rea- 
son why one can guess any number thought on, is, 
the sum of the numbers which stand over it, in the 
first horizontal row, makes it, and no other, exactly. 
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EXAMPLE. 

Suppose I should fix upon the number 50, and 
ask you to tell which I thought on; you would ^sk 
me in which of the columns, and how many, does it 
stand inf I would say, in the second and two last 
cotumils. You would then put together 2+16 + 32 
S5s50, and tell me to a certainty; because ^O stands 
no where else but in the second and two last columns. 
Whatever number you guess upion, if only in the 
first, second, third, fourth, fifth, or sixth columns, 
it must be 1,2,4, 8, 16, or 32; because each of 
them are found but once; but where it takes two or 
more of the figures in the hori2:ontal row of geome- 
tricals, to make the one you think on, the number h 
to be found in all the columns, exactly under the 

Sometricals which compose it^ and no where else, 
ence it is easy both to make and understand 
them; and even to extend the cards to much higher 
numbers* If another column was added, its head 
number would be 64; from which a table could be 
generated, that would give all the numbers from % 
to 127; because 63 + 64=127. 

.32. Divide 40 into four such psurts, that if to the 
first you add 4, from the second subtract 4, multiply 
the third by 4, and divide the fourth by 4, the sum, 
difference, product) and quotient will be all equal. 

Ant 4 "^"^ S an<1 *« 

.n.ns. -y, -y , -y, ana -y • 

^. Into what three whole parts can tt7 be divid- 
ed, so that if each of them be squared, their squares 
will be in arithmetical ratio? Ans. 9, 45, 6ii- 

34. Divide 50 into four such parts, that when 
each of those parts ate cubed, the sum of their cubes 
may be a cube. 
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COMPUTATION OF SHOT. 



CannoQ«baUs and shells are usually piled up in a 
pyramidal, or prismatic form; the base being- either 
^iit:«quilateral triangle, a square, or a rectangle. In 
the triangle and square, the pile is a pyramid, ftnisVied 
by a single bail at the top; but, when the base is a 
rectangle, the pile is finished by a single row of bills* 

In pyramids of balls, the number of balls on each 
side of the base decreases from the base upwards by 
Xi that isy if the number of balls in one side of the 
base be 20, the number fn ^e tier next above that 
will be 19, and in the next 18, &c. until all the sides 
of the pyramid meet at the top in a single b^^lU 
Therefore, if the base be a triangle,' the several tiers 
of balls will be triangular numbers, which, reckoned 
from the top, are 

1, 3, 6, 10, 15, 51, 28, 36, 45., 55, 66; 7B, &c. 

But, if the base be square, the tiers of balls will 
be square numbers, which; beginning at the top, are 

1,4, 9, 16, 25, 36,49,64, 81, 100, 121, 144, 169, &c. 

1. To fiq^J the mimberof ahqt in a triangular pile. 

Count the number of balls in one side of the base; 

to the number add 1, and to th^ same number add 21 

then multiply these three numbers^ one by the other, 

f and the product by the third, and divide the product 

by 6; the qiK>tient is the number of shot in the pile. 

BXAMPLB. 

How many balls are there in a finished triangular 
pile, one side of the base consisting of 24 b^lls? 
By adding i and 2 ta 24, the three numbers ate 

24, 25, 26, and. !i2il£i<26^==, 2600 balls. An* " 

6 , , . * 
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2* To find the number of shot in a square pyra* 
midal pile. 

Count the number of baUs in one side of the base; 
to the number add 1, and to its double add l; then 
multiply these three numbers into on« another con- 
tinually, and divide the product by 6; the quotient 
is the number of balls in the pile. 

It is required to find the number of shot fn a 

square pile, each sid^of its base consisting of 20 balls. 

By adding i to 20, and- 1 to the double of 20^ the 

three numbers are 2O, 21, 41, and ^.22iHiill= 

6 . 

2870 balls. Ans. 

In rectangular piles, each horizontal tier is a rect- 
angle, the uppermost being one row of biills; and the 
number of horizontal ti^s is equal to the number in 
the treadth of the base, 

3. To find the nunibeT of shot in an oblong pilel 
Compute the number of shot in a square pile, each 
side of its base being the breadth of the rectangular 
(jase. Then tale the diflference between the length 
and breadth of the rectangular base; multiply the 
breadth + 1 by half of the breadth, and multiply the 
product b/the said difference, the last product is the 
number of balls in the priBmatic pile; apd the sum 
of the two is the number of balls in th^ whole pile. 

■ EXAMPLE. 

There is a complete, oblong pile of 15 tiers, the 
number of balls in the top row being 32; it is requir- 
ed to find the number t>f shot in this pile. 

Here, the difference between the length and breadth 
of the base is 51, and the breadth of the base is 15. 

A square pile, the side of whose, base is 15, is 

16x31x15^ 1 240. The breadth of the base + 1 

6 
as 16, and the half breadth is ri, and 16 x rj x 31 = 
t720. i-asdy, 1240+37^=4960. Ansu 
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4. To find the number of shot in a broken oblong 
pile. 

To twice the length, and to twice the breadth of 
the uppermost tier, add the number of tiers — 1^ and 
Qiultiply the two sums together; also multiply the 
number of tiers + i, by the same number — i, and 
add one third of this product to the former; then one 
fourth part t)f the sum, multiplied by the number of 
tiers, shall give the number of shot in the oblong 
broken pile. ,. 

/EXAMPLE. 

Suppose there is a broken oblong pile of shot, the 
length of the uppermost tier being 25, and its br^dth 
16 balls,' and the number of tiers ii; it is required 
to find the number of shdt in.the pile. 

Here twice the length is 50, and twice the breadth 
is 32, and the number of tiers — i is 10. 

Then 60x42=2520, is tfie first product, also 12 
X 10= 120 is the second product, onll third of which 
is 40, and 2520 + 40=2560. 

Lastly, ?£^22il? = 640 X 11 = r040 balls, Ans. 

,-■'4 , - 



THE END. 
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